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Abstract 
In the post globalisation era ,it is seen that world class companies, have some 
common features, they have core cells in R & D, a very good marketing sense, 
lean-in-house manufacturing, globally dispersed and outsourced production and 
distribution systems , excellent networking of resources and markets, extremely 
short cycle times, quality moving close to 6 sigma levels, just-in-time 
manufacturing, economies of scale afid'competitive pricing. 
After a reform process lasting over a decade, Iridian. Corporate are shaking off the 
legacy of years of protection and -inefficient manufacturing practices. Indian 
manufacturing industry apf^ ears to be unmistakably moving towards a 
technological and manufacturing.renaissance.. • ",. 
' - • . . . . . . . . . ^ - . • ' • * 
Industrial automation industry provides a completely integrated manufacturing 
environment which promises to deliver unmatched efficiencies and productivity 
gains to the manufacturing industry. The present study uses the post 
implementation experience of the heavy users of automation in the Indian 
manufacturing industry and identifies and evaluates the key value drivers of 
industrial automation products from a customer's, perspective. It simultaneously 
models the relationship between buying decisions of automafion products and a set 
of selected value drivers of these products. 
The thesis has been organized as follows: 
Chapter 1 gives a statement of the problem and as a background outlines the 
concepts of value, value drivers, buying decisions, manufacturing and industrial 
automation. 
Chapter 2 is a brief survey of literature on manufacturing and automation and 
buying decisions and attempts to bring out various issues, observations regarding 
value drivers of automation and buying decisions that are relevant for thesis. It also 
idenfifies the gap areas in the existing literature. 
Chapter 3 deals with the research methodology aspects. It lists the objectives, 
hypotheses, type and sources of data and methods of analysis used. Identification 
of variables forms an important part of this chapter. 
Chapter 4 presents the key findings of the analysis done at the market segment 
level. First using the method of survey, main findings are listed and then these 
findings are corroborated by statistical testing. 
Chapter 5 analyzes the impact of value drivers of automation on its buying 
decision using Logit Analysis technique, the main findings are highlighted. 
Chapter 6 presents the conclusions and recommendations emerging from the study, 
and the areas of fun;her research. 
Research methodology 
Problem statement 
The research problem defined for this study is the identification and evaluation of 
key value drivers of industrial automation products for selected market segments of 
Indian manufacturing sector which are significant users of industrial automation 
products. Selected identified value drivers have been assessed for their likely 
influence on the buying decision of industrial automation products. 
Specific Components of the research problem 
1. Identifying and evaluating key value drivers of industrial automation 
products for the selected market segments 
2. Comparing the key value drivers of industrial automation products for the 
selected market segments. 
3. Assessing the likely influence of some of the value drivers of industrial 
automation on the buying decisions of these products 
The objectives of the study are 
1. To identify tlie key value drivers of industrial automation products for 
selected market segments in India. 
2. To find out the hierarchy of key value drivers in selected market segments 
3. To establish the relationship between buying decisions of industrial 
automation products with some of the identified value drivers of these 
products by using an econometric model. 
4. To present the key value drivers of industrial automation products of 
different industry market segments to the automation product industry. 
The hypotheses for the study were generated from the research questions, the 
research questions are listed here: 
First component of the research problem and its Research Questions 
Identifying the key value drivers of industrial automation products for selected 
market segments. 
Research Questions 
RQl. What are the key value drivers and important value drives impacting the key 
value driver across the selected market segments? 
RQ2. What is the hierarchy of these key value drivers for each market segment 
under study? 
Second component of the research problem and its Research Questions 
Comparing the key value drivers of different market segments 
Research Questions 
RQl. Is the hierarchy of key value drivers across the different market segments 
significantly different? 
RQ2. Which market segments have significantly different set of key value drivers 
when compared to other market segments? 
Third component of the research problem and its Research Questions 
Assessing the likely influence of some of the value drivers of industrial automation 
on the buying decisions of these products 
Research Questions 
RQl.What is the direction of the collective influence of the selected value drivers' 
viz. safety, high flexibility, low flexibility, reliability, work force, inventory on the 
buying decision of automation products? 
RQ2.T0 what extent of the collective influence that these selected value drivers 
exert on the buying decision of automation products? 
RQ3.What is the direction of the individual influence that the selected value 
drivers viz. safety, high flexibility, low flexibility, reliability, work force, inventory 
exert on buying decision of automation products? 
RQ4.T0 what extent an individual value driver exerts its influence on the buying 
decision of automation products? 
Some of the main hypotheses tested are 
(a) Hoi: There is no difference among the value drivers of automation across 
different market segments. 
(b) Ho2: The value drivers of automation have an influence on the buying 
decision of automation of industrial automation products. 
The present study is done at two levels: 
At the first level, it attempts to identify and evaluate the key value drivers of 
industrial automation products with the help of post implementation experience of 
heavy users' of selected market segments. 
At the second level of the study, it regresses a set of selected value drivers on the 
buying decision of industrial automation products. 
Seven key value drivers' and forty one value drivers of industrial automation 
products were identified. This was based on an extensive literature review as well 
as consultations with industry and academic experts. The respondents were asked 
to rate the importance of the value drivers based on their experiences of automation 
products in their firms. Seven market segments viz. automobiles, chemical, food 
and beverage, metal, machine, oil and gas and power belonging to both discrete as 
well as process manufacturing industries were selected . 
The Key value drivers and their value drivers identified and selected for study were 
as follows: 
Manufacturinig performance and company responsiveness 
Manufacturing throughput , Flexibility, Reliability, Time-to-market , Support in 
decision making. Flexibility of responses to market, business and supply chain. 
Collaboration across work groups, business and supply chain. Integration of 
information and business processes. Sharing of information and coordination of 
business processes across the boundaries of the enterprise 
Manufacturing Cost 
Optimal usage of raw materials .Optimal usage of plant floor space , Optimization 
of work force , Savings in energy consumption. Time saved ,Rework, repair and 
maintenance ,Scrap and wastage inspection and control , Inventory ,Customer 
complaints and warranty claims 
Safety 
Physical safety of the plant, worker safety, work place environment safety 
Customer Satisfaction 
Quality of products, visibility into production status, customer responsiveness 
commitments of scheduled deliveries, employee development, working 
environment, pride 
Corporate Responsibility 
Production of sustainable products and services, stakeholder collaboration, 
business ethics, employee well being, ecological stewardship, economic 
development 
Competitiveness 
Cost leadership,, product differentiation, excellence in a particular market segment / 
product line/ geographical market, corporate image, company's ability to deliver 
globally, innovation 
Scope of the Study: 
The scope of the study can be outlined as: 
The study takes into account the most recent experience shared by the managers 
with industrial automation products used in their manufacturing firms. The study is 
cross sectional in nature. 
The market segments studied are a select set of Automotive, Chemicals, Food and 
Beverage, Metals, Machinery, Oil and gas and refining and power generation 
sectors. 
It is limited by geography, since only those manufacturing firms which have their 
registered offices in the National Capital Region of India and listed on the CMIE, 
Prowess Corporate Data base form the target population for the study. 
The focus of study of manufacturing firms in this part of the study is limited to 
firms having an annual sales turnover of or more than 500 crores continuously for 
three consecutive years. 
The correlation of the value drivers of industrial automation products with their 
buying decision by manufacturing firms has been attempted and established on a 
small set of value drivers. 
The non users' category of manufacturing firms is selected on the basis of their 
annual sales turnover which should be equal to or less than 10 crores for three 
consecutive years. 
The data from the non users' has been utilized for this part of the study only as per 
requirements of the regression tool applied. 
The sampling frame for selecting the sample for non user category of 
manufacturing fiirns is also the CMIE, Prowess corporate database and is limited 
to the ones which have registered offices in the NCR region in India. 
A multi-item scale was used for collecting the data; it involved many steps 
including, identifying initial items, validating the items and developing a purified 
scale which led to the development of the final questionnaire. A pilot survey was 
administered on 23 respondents who were selected from the industry including 
three from academics, the questionnaire used, consisted of forty one questions. 
The reliability of the questionnaire was checked at two stages one at pilot level and 
the other with the help of actual data collected. The results of the reliability test on 
the actual data confirmed the results of the pilot data. This enhanced the level of 
confidence in the instrument used for data collection and analysis. Internal 
consistency reliability of the questionnaire was ascertained by applying Cronbach 
alpha test. The range of the reliability test for the variables was found to be above 
0.60 (the cut-off suggested by Nunally, 1967) in all cases. It confirmed that the 
value drivers for each key value driver were related and measuring the same 
underlying dimension i.e. the key value driver 
The Engineering and Technical Managers of Manufacturing companies formed the 
element of the target population. The sampling unit constituted all manufacturing 
firms with their registered offices in the NCR in India and listed on the Centre for 
Monitoring Indian Economy (CMIE), Prowess Corporate Data base. These 
manufacturing firms were put through certain qualifying criteria for their inclusion 
in the sample to be studied. Two types of sample sets were generated by applying 
two sets of criteria to the target population. 
The first set of the sample would represent the heavy user category of industrial 
automation products in India and would constitute firms which had an annual 
turnover of or more than SOOcrores, and the second set would represent the non 
users of industrial automation products these firms would be the ones which use 
absolutely no automation in their firms or use very low levels of automafion if any. 
The annual sales turnover for these types of firms for three consecutive years i.e. 
2004, '05 and '06 was taken to be equal to or less than 10 crores. Here, along with 
the turnovers the technology notes of the firms listed was studied for confirming 
their non user status. The total number of sampling units (population) obtained for 
the user category of industrial automation products had forty one manufacturing 
companies while the total number of sampling units representing the non user 
category was twelve. Since the sampling units in both the cases were a small 
number, the entire population was chosen as the sample for both the cases. Thus, a 
census representing users of industrial automation products and non users/very low 
levels of usage of industrial automation products was obtained for the present 
study. 
For data analysis , Lagrange's Interpolation technique was used to convert the 
composite scores of the value drivers obtained on a scale of 1-5 to obtain a two 
dimensional matrix giving the scores of 7 key value drivers for 7 market segments 
on a scale of I -7. 
Analysis of Variance was used to test the hypotiiesis of equality of importance of 
value drivers between market segments. 
A post hoc analysis was conducted to draw conclusions about the inter segmental 
differences of the population means. All possible pair wise comparisons between 
the segments were done using Tukey's Honestly Significant Difference Test. 
An important part of the study is to understand the value drivers influencing the 
buying decision of industrial automation products; this was done using the 
econometric technique of Logit Analysis 
Conclusions 
The conclusions of the study were obtained along the lines of 
a. Identification and evaluation of the value drivers of industrial automation 
products as perceived by manufacturing industry in India (constituting the 
selected market segments). 
b. The key value drivers and value drivers of the selected market segment. 
c. The differences between the key value drivers of the different market 
segments. 
d. Establishment of relationship between the value drivers of industrial 
automation products and the buying decisions of these products. 
a) The study confirms the literature on the growing urgency in the manufacturing 
industries globally to excel on parameters of cost, quality and delivery. 
Quality seems to be the most dominant concern for satisfying the customer with 
heavy users of industrial automation also as concluded by a study on SMEs in 
India by Dangayach and Deshmukh, (1995) and is perceived to be the most 
significant value driver of industrial automation products. 
Users' perceive reliability of operations and manufacturing throughput to enhance 
the manufacturing performance when automation is applied and though cost 
reduction is a major concern for Indian manufacturers also, as reported by 
Sandberg, (1992) for Swedish companies but savings resuldng from energy 
consumption and time saved are considered most significant contributors towards 
reducing manufacturing cost. 
Worker Safety is. acknowledged to be positively impacted by most of the heavy 
industrial automation users' and they regard clean, hygienic, less hazardous 
working environments as important employee motivators also. 
The understanding of the manufacturing industries studied with regard to corporate 
responsibility was that manufacturing firms can contribute significantly to resource 
conservation , reducing environmental impacts like pollution etc. good quality 
products and employee welfare measures is responsibility rendered well. 
Product differentiation, ability to deliver globally, corporate image, innovativeness 
cost leadership have been keenly perceived as most important value drivers of 
automation, the observation reinforces the literature where many studies talk of the 
relationship between advanced automation and competitive advantages for a firm. 
b) As far as the market segment related conclusions are concerned, the conclusions 
were done along three lines a) the hierarchy of key value drivers for each market 
segment was concluded b) the value driver/s which most significantly impacted 
that key value driver category were concluded for each segment c) the comparisons 
of differences gave conclusions about the similarity/dissimilarity each market 
segment shared with the other market segment chosen for study. 
Conclusions regarding one of the sectors, i.e. Automotive sector is taken here for 
illustrating the type of conclusions obtained with respect to the above outlines 
The Automotive sectors had four key value drivers which were ranked as 
remarkably important were manufacturing performance and company 
responsiveness driven by the most significant value driver of manufacturing 
throughput and time-to market, the others were customer satisfaction, 
competitiveness and cost with their value drivers which were ranked according to 
their perceived importance. 
c) Judged by the results of the one -way ANOVA and the Tukey's Honestly 
Significant Difference test it is found that the customer's perception of value and 
hence the value drivers of automation for each market segment are different. 
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d) The establishment of a relationship between the buying decisions of industrial 
automation products and the value drivers of industrial automation products was 
attempted by using logit analysis. The logit model is an econometric technique that 
is used to model qualitative responses and can be used to study the factors that 
determine the decision to buy or not to buy a product. 
Here, some selected value drivers of automation identified in the first part of the 
study at a macro level were used to model the relationship. 
The value drivers selected were inventory, high flexibility, low flexibility, 
reliability safety and the number of workers. 
The conclusions ::onceming this are as follows. 
The model confirmed a positive relationship between the value drivers of industrial 
automation products and the automation status of the firm. 
Using the parameter estimates obtained from the model for the value drivers 
selected the applicability of the model is as follows 
The estimated probability of a firm's decision to buy or not buy industrial 
automation products can be calculated by using the values of their value drivers. 
The extent of influence an individual value driver may have on the decision of a 
firm to buy or not buy industrial automation products can also be calculated. 
Observing the '^alues of the parameter estimates of the selected value drivers from 
the model, it can be concluded that the presence of high levels of inventory, high 
levels of flexibility, high levels of reliability of plant operations, high levels of 
safety and a large number of employees are positively related with the automation 
status of a firm and hence influence the decision to buy or not buy automation 
products positively. 
Low flexibility on the other hand was found to be negatively related with the 
automation status of a firm. 
Recommendations 
Based on the above conclusions, some recommendations are put forth for the 
industrial automation products suppliers for different market segments. 
Redesigning, reengineering and reinventing of existing products and services to 
drive more value (from a customer's perspective) to tiie users. 
Striving to keep these values at the core of new product development process. 
Making marketing communications more effective through selling propositions 
which communicate the value that a sector seeks. 
Focusing on customer-oriented selling where the sales person helps the buyer at 
understanding, assessing and evaluating product offerings to make better purchase 
decisions 
Assessing why some of the key value drivers in a particular sector are not able to 
deliver value to the users. 
Rethinking of marketing effectiveness in terms product value, pricing, distribution 
and promotion of automation products to the concerned industry. 
Developing sector- specific solutions, for example, for food industry, best practices 
is an area where Indian food manufacturers may be enthused by the automation 
suppliers, since best practices in terms of non adulteration, damage, knowledge 
about ingredients, packaging, hygiene, safety etc are key customer concerns as far 
as eatables and consumables are concerned, product differentiation can certainly be 
strengthened on these grounds. 
Studying and understanding of purchase behavior, consumer specifications of the 
product 
Providing sufficient engineering and support infrastructure close to the customer 
for him to feel comfortable with the new technology get all support to install, 
implement and execute it and have help and support for snags which may develop, 
which go on to strengthen buyer-seller relationship . 
Limitations of the Study 
1. The study has been mostly based on the observations made by the 
executives and hence the attitude of the respondent towards automation 
affecting the respondents' observations cannot be denied. 
12 
2. The executives asked to give their current observations with regard to 
automation usage in their plants and the past and future status of 
automation in the selected companies has not been considered. 
3. Since the scope of the study limits its geographical coverage of companies 
with their registered offices in the National Capital Region in India but 
there are many companies of the same nature operating outside of this 
region dc not fall in the purview of this study. 
This study therefore contributes to the better understanding of the key value drivers 
of Industrial Automation products as they apply to different users' segments and 
helps identifying variables that industrial automation firms need to focus on to 
work out a strategic plan to satisfy their customers better and strengthen their 
competitiveness. 
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PREFACE 
After a reform process lasting over a decade, Indian Corporate are shaking off the 
legacy of years of protection and inefficient manufacturing practices. Indian 
manufacturing industry appears to be moving towards a technological and 
manufacturing renaissance. 
Industrial automation industry provides a completely integrated manufacturing 
environment which promises to deliver unmatched efficiencies and productivity gains 
to the manufacturing industry. The present study uses the post implantation 
experience of the heavy users of automation in the Indian manufacturing industry and 
evaluates the key value drivers of industrial automation products from a customer's, 
perspective. It simultaneously models the relationship between buying decisions of 
automation products and the value drivers of these products. 
The research problem defined for this study is the identification and evaluation of key 
value drivers of industrial automation products for selected market segments of Indian 
manufacturing sector which are significant users of industrial automation products. 
Selected identified value drivers have been assessed for their likely influence on the 
buying decision of industrial automation products. 
The present study is done at two levels: 
At the first level, it attempts to understand the key value drivers of industrial 
automation products with the help of post implementation experience of heavy users' 
of selected market segments. 
The second level of the study regresses a set of value drivers on the buying decision 
of industrial automation products. 
Seven key value drivers viz. manufacturing performance and firm' responsiveness, 
cost, safety, customer satisfaction, employee motivation, corporate responsibility and 
competitiveness and forty one value drivers of industrial automation products, based 
on literature review and in consultations with industry and academic experts were 
identified. The respondents were asked to rate the importance of the value drivers 
based on their experiences of automation products in their firms. Seven market 
segments viz. automobiles, chemical, food and beverage, metal, machine, oil and gas 
and power belonging to both discrete as well as process manufacturing industries 
were selected . 
A multi-item scale was used for collecting the data and Engineering and Technical 
Managers of Manufacturing companies of all manufacturing firms with their 
registered offices in the NCR in India and listed on the CMIE, Prowess Corporate 
Data base were considered for target population 
This study confirms the literature on the growing urgency in the manufacturing 
industries globally to excel on parameters of cost, quality and delivery. 
Quality seems to be the most dominant concern for satisfying the customers with 
heavy users of industrial automation also 
Users' perceive reliability of operations and manufacturing throughput to enhance the 
manufacturing performance along with cost reduction and savings from energy 
consumption and time saved are considered most significant contributors towards 
reducing manufacturing cost. 
Worker Safety is acknowledged to be positively impacted by most of the heavy 
industrial automation users' and they regard clean, hygienic, less hazardous working 
environments as important employee motivators also. 
The understanding of the manufacturing industries studied with regard to corporate 
responsibility was that manufacturing firms can contribute significantly to resource 
conservation , reducing environmental impacts like pollution etc. good quality 
products and employee welfare measures is responsibility rendered well. 
Product differentiation, ability to deliver globally, corporate image, innovativeness 
cost leadership have been keenly perceived as most important value drivers of 
automation. 
The key value drivers and value drivers of the selected market segment, here, a 
hierarchy of key and constituent value drivers was obtained for each of the market 
segments 
Judged by the results of the one -way ANOVA and the Tukey's Honestly Significant 
Difference test it is found that the customer value of automation for each market 
segment is different. 
The Logit model confirmed a positive relationship between the value drivers of 
industrial automation products and the automation status of the firm. 
The estimated probability of a firm's decision to buy or not buy industrial automation 
products can be calculated by using the values of their value drivers. 
The extent of influence an individual value driver may have on the decision of a firm 
to buy or not buy industrial automation products can also be calculated. 
The presence of high levels of inventory, high levels of flexibility, high levels of 
reliability of plant operations, high levels of safety and a large number of employees 
are positively related with the automation status of a firm and hence influence the 
decision to buy or not buy automation products positively. Low flexibility on the 
other hand was found to be negatively related with the automation status of a firm. 
A set of recommendations based on the conclusions was also put forth. 
Redesigning, reengineering and reinventing of existing products and services to drive 
more value (from a customer's perspective) to the users. 
Striving to keep these values at the core of new product development process. 
Making marketing communications more effective through selling propositions which 
communicate the value that a sector seeks. 
Focusing on customer-oriented selling where the sales person helps the buyer at 
understanding, assessing and evaluating product offerings to make better purchase 
decisions 
To assess why some of the key value drivers in a particular sector are not able to 
deliver value to the users. 
This study therefore contributes to the better understanding of the key value drivers of 
Industrial Automation products as they apply to different users' segments and helps 
identifying variables that industrial automation firms need to focus on to work out a 
strategic plan to satisfy their customers better and strengthen their competitiveness. 
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CHAPTER 1 
INTRODUCTION 
From the post liberalization era in '1991, when the Indian manufacturing sector 
was nearly written off, to post '2003 when it caught attention because of its 
resurgence, to a spectacular turn around in '2006-'07 , Indian manufacturing sector 
has come a long way. 
The sector witnessed some important structural changes in the economy post 
'2003; changes like reduction in interest costs and depreciation in the value of 
rupee gave manufacturing sector its new lease of life, it reduced its cost of 
production ,encouraged it for capital investments, boosted its revenues by infusing 
demand and kept cheaper imports at bay. Yet, the most significant change was the 
change in the mindsets of the manufacturers, in the way, they now saw 
manufacturing itself. 
The manufacturers were focusing on processes, quality, on ways of identifying and 
eliminating defects and were adopting automation and information technology to 
help them improve manufacturing productivity, efficiency and effectiveness. 
The Industrial automation products that have been taken for the study include the 
whole gamut of 'hard'automation and 'soft' automation products offered by the 
industrial automation industry. 
'Hard' automation includes automated hardware, while 'soft' automation is the 
application of information technology to the production planning and control 
systems and business functions of a manufacturing enterprise. 
Since user segments include manufacturing firms both from both discrete and 
process manufacturing industries the above products offered for both the discrete 
manufacturing industries and process manufacturing industries have been taken 
into consideration. 
The user segments of industrial automation products are tiie market segments 
catered to by the industrial automation industry which include different 
manufacturing sectors. The market segments selected for this study are the 
automotive, chemicals, food and beverage, metals, machinery, oil and gas and 
refining and power generation and transmission sectors. 
The present study is done at two levels: 
At one level it attempts to understand the value of industrial automation products 
as perceived by the customers (users) of industrial automation products i.e. its 
different market segments. The customer's experience with the product usage and 
its perception of value delivered by these products is the basis of this part of the 
study. Here, value derived by use of these products by the customers is evaluated 
by identifying and evaluating its key value drivers. The key value drivers are 
comprehensively understood by decomposing them into their constituent value 
drivers. The assessment of the experience of the customers on the various value 
drivers of industrial automation products would help us understand the value of 
automation as perceived by its different market segment customers. 
At the second level, the study attempts to find out if any relationship exists 
between the value drivers of industrial automation products and the buying 
decisions made for the purchase of these products Here, the present study has 
attempted to model the relationship. 
With this introduction, sections 1.1 and 1.2 below discuss the concepts of key 
value drivers, its relationship with the buying decisions and the status of 
manufacturing and automation globally. Section 1.3 links key value drivers of 
industrial automation products to the changing manufacturing practices and 
manufacturing strategies and section 1.4 presents the organization of the thesis 
.The concepts of manufacturing, key value drivers of industrial automation 
products and buying decisions is then discussed in detail in Chapter 2. 
1.1 Relationship between Value, Value Drivers and Buying Decisions 
According to Anderson and Narus "In business maricets, knowledge of value is 
considered critical and can be thought of as the cornerstone of business market 
management it is critical for organizations to understand their offerings and learn 
how they can be enhanced to provide value to their industrial customers". 
To know customer value for their offerings, it is important for the marketers to 
appreciate that customer value is determined by customers" perception and not by 
suppliers" assumptions or intentions. (Belasco and Stayer, 1993; Anderson and 
Narus, 1998; Woodruff and Cardial, 1996; Zeithaml, 1988). 
Or as Webster (1994) and Doyle (1989) put it 'value is defined by the customer in 
the marketplace not by the supplier in the factory' and value is "not what the 
producer puts in, but what the customer gets out." 
Levitt (1980) says that a product represents "a complex cluster of value 
satisfactions" to buyers, who attach value to the product according to its perceived 
ability to meet their needs. 
Lanning (1998) insists that the value that matters is the value in the customer's 
experience and not the value in the product. 
Parasuraman (1997) observes that Woodruffs (1997) discussion captures the 
dynamic and context-dependent nature of how customers judge value, the criteria 
they use to do so, and the relative importance they place on such criteria. 
Woodruff (1997) proposed: "Customer value is a customer's perceived preference 
for and evaluation of those product attributes, attribute performances, and 
consequences arising from use that facilitate (or block) achieving the customer's 
goals and purposes in use situations". He emphasizes that value stems from 
customers' learned perceptions, preferences and evaluations and hence the essence 
of value proposition as Lanning says is the customer's resulting experience. 
Kaufman (1998) asserts that during any purchase situation, certain aspects or 
attributes of a product or service will represent value to the purchaser. It is also 
likely that a combination of attributes represents value to the customer, the sum of 
the attributes results in a buy decision. A customer value criterion may be defined 
as 
An attribute ( or characteristic) of a product or service considered by a purchaser to 
be a primary reason for selecting a specific product ( or service) because it 
enhances the value of the purchaser's output( business to business customers) or 
improves their lifestyle (consumer customers) 
Customer value criteria represent extensions of basic economic utility 
characteristics of form, ownership, time, space, convenience and information. Such 
characteristics may be expressed as generic customer value criteria: 
security; 
convenience; 
performance; 
economy; 
aesthetics; and 
reliability 
These may be expanded to identify specific value criteria that are important to 
specific individuals or customer groups. 
This is proposed in Figure 1 and the attributes identified suggest the very wide 
scope available for value identification, production and delivery. A value 
proposition is pre.sented graphically in Figure 1 
Security 
Reliability 
Economy 
Performance 
Aesthetics 
Convenience 
Figurel: Generic Value Criteria: A Value Preference Map 
The value proposition is illustrated as one that comprises a balanced combination 
of value criteria and components. 
Organizations therefore need to understand what drivers create value for customers 
in order to build a competitive advantage (Lichtenthal, Wilson and Long 1997; 
Davidow and Malone 1992). 
A value driver is: 
A response to the value expectation (the value criteria) of stakeholders both within 
the company (management, employees and shareholders) and out with the 
company (its customers and suppliers). 
The value driver concept as used by Rappaport's (1986) approach to competitive 
advantage suggests: "any strategy designed to promote competitive advantage 
must, in the final analysis, meet the test of sustainable value creation. The value 
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creation process in turn depends on the translation of competitive dynamics into 
forecasts of value drivers". Thus competitive advantage involves a number of 
supporting strategies based on the value drivers which yield the best value creation 
prospects. 
Thus, a view of competitive advantage is that an aggregate of supporting strategies 
based upon the value drivers yields the best value creation prospects. Value 
creation here has two aspects. One is clearly a response to customer value 
expectations and is the mechanism by which value is produced and delivered by 
the organization. 
The impact of customer value on buying decisions can be adjudged from (Huber, 
Hermann and Morgan, 2001), who postulate that it is the linkages between product 
attributes, consequences produced through consumption and personal values of 
consumers that underlie their decision-making process (Gutman, 1991) 
A good understanding of how and why customers buy is the fundamental starting 
point for effective marketing whether in consumer or organizational markets. 
Buying decisions in the context of organizational marketing are characterized by 
their relatively higher complexity vis-a-vis consumer marketing, the strategic 
implications both for customers and for suppliers, the risk associated for both the 
parties and the number of people involved in the buying decisions. 
The buying process starts when the buyer recognizes a problem or a need that can 
be met by acquiring a good or a service. When this need rises to a sufficient level 
of intensity, it becomes a drive that impels action (Kotler and Keller, 2006) 
According to the model proposed by Robinson, Paris and Wind in 1967, it 
distinguished three buy-classes (new task, modified rebuy, straight rebuy) and 
correlated these with eight 'buy-phases' in a buy grid model as seen in (Table 1.1) 
Tablel.l: The buy grid model 
Buy-classes 
I 
1 
1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
Buy-phases ; New Task 
Rebuy 
Anticipation and Recognition of Need 
and general solution 
Determination of features and quantity 
of needed item 
Description of features and quantity of 
needed item 
Search for and quantification of potential i 
sources 
Acquisition and analysis of proposals 
from suppliers 
Evaluation of proposals and selection of, 
suppliers 
Selection of an order routine 
Performance feed back and 
evaluation 
Modified Rebuy Straight 
In the 196()s and 1970s several surveys of industry purchasing practices in the UK 
and USA established that industrial purchasing decisions involved many 
individuals from different functions within an organization in what is now 
generally referred to as a buying centre or decision making unit (DMU). According 
to Webster and Wind, the buying centre may have different buying roles and may 
range from users, infiuencers, buyers, deciders and gatekeepers 
Many attempts at modeling the behavioral aspects of buying decisions have been 
made; these models take in view the complex combination of variables acting on 
those involved in buying decisions as they progress through the buying process as 
described above. 
Webster and Wind modeled the organizational purchasing process (Figure 3) as a 
set of four contextual influences ( environment, organization , group, individuals) 
with particular emphasis on the role of organizational cuUure and individuals as the 
ultimate decision makers in the buying process. 
Sheth's model of buyer behavior lays greater emphasis on group decision making 
and the importance of conflict resolution , while both Sheth's and Webster and 
Wind models take the buying decision itself as the unit of analysis the IMP ( 
Industrial Marketing and Purchasing ) group avoids implying that the buyer is a 
passive processor of marketing inputs, it takes the view that each purchasing 
decision is seen in the context of the previous and continuing interactions between 
those within and between the organizations involved. It implies that some 
purchasing decisions are made at least as much to maintain relationships with 
valued suppliers as they are for conventional purchasing reasons. 
We can get many more insights of buyer behavior from other attempts at modeling 
it though those have only helped at supplementing the models described above 
rather than supplanting it, even with so many models there is still no unified model 
of buyer behavior, rather not possible with the complexities and dynamism of the 
process involved 
With this background section 1.2 below discuss the strategic imperatives 
manufacturers face in the wake of rapid changes in the business environment and 
the value industrial automation technologies may provide. 
1.2 Manufacturing and Industrial Automation 
Manufacturing is the act of transforming raw materials into useful products 
through the use of certain operating processes. (Groover, 1998) 
The standard of living, in a nation, reflected by goods and services available to its 
people, spell a sound economic growth of that nation, a robust productivity led 
industrial growth contributes significantly to the economic growth. 
Infact, manufacturing accounted for 22 percent of the world economy in 1999, 
where the total value added in the manufacturing activities was worth $5,400 bn 
(World Bank study, 2000) .Its share in GDP was 21.4 per cent in 1998 for the 
group of developed countries and 24 percent for the group of developing countries. 
(United Nations Industrial Development Organization Report, 2005) 
Prior to 1970s the developed countries like North America, Western Europe and 
Japan dominated global trade flows, they supplied finished goods and the 
developing world were raw material sources. Today developing countries like 
Mexico, China and Taiwan are major manufacturing bases of the world. 
Some important forces led to this change, firstly, world trade and investment 
barriers fell in the 1980s and the 1990s, under GATT negotiations, secondly, 
transportation and communication costs declined (sea freight unit real costs 
declined by seventy per cent between 1980 and 1996 and the per minute cost of 
international telephone calls fell by four per cent per year in the developing 
countries in the 1990s) and thirdly and most significantly, internationally dispersed 
production networks made it possible for developing countries to integrate into 
international trade by specializing in labor intensive manufacturing processes 
,where, the entire process may have been capital intensive (Manufacturing -
Economic Times Report, 2005) 
The changes are not limited to the developing economies alone, the art and science 
of manufacturing itself has undergone a sea change the world over, it has entered a 
new and acutely challenging phase of development today. 
It is witnessing that product lifecycles are becoming shorter, product models and 
variants are becoming endless, market prices are eroding and outsourcing is 
increasing. (ARC Report, 2006) 
Manufacturers have responded to these challenges in a variety of ways, according 
to Australian Industry Group Report (2006), they are responding with the 
following strategies. 
Manufacturers of low to moderately complex goods, involving significant labor 
content, are focusing on driving down labor costs through moving all or parts of 
their production offshore where the labor costs are low. 
Export oriented manufacturers are focusing on developing niche products through 
innovation and R&D building brand knowledge of their products emphasizing 
quality, relieibility and innovativeness at a competitive price. 
Manufacturers, largely dependent on the domestic market, are concentrating on 
delivering high quality support services to customers, focusing on customization, 
timely delivery and after-care services. 
Companies are also spending more on new capital equipment; spending more on 
research and development. 
This trend of change in manufacturing is expected to continue, as changes in the 
business environment make it more and more impending upon the manufacturers 
to adapt to the changing conditions. Manufacturing is seen to increasingly 
experience issues of sustainability, better productivity, and efficiency with more 
responsibility to employees, customers and community at large, in the future it is 
visualized to be characterized by certain drivers. (FuTMaN Report, 1998) 
Manufacturers will have opportunities to serve diverse global markets, customers 
with insatiable needs and income, with easier credit financing options would want 
products and services customized for them. 
Coping with global competition, organizations will have to learn to cooperate with 
stakeholders like research institutes, suppliers, clients and their industries. 
The products sold may or may not be increasingly sophisticated but additional 
services, operational management and maintenance will be the trend for the future. 
Technology selection, manufacturing material development and transformation 
processes will have to respond to demands of speed and flexibility. Just in Time 
(J.I.T) and .Just in place production would gain more eminence. 
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Manufacturing materials with increased functionality, special characteristics and 
extended performance ranges are likely to develop. Nano technology, macro scale, 
hybrid and mixed materials, polymers, metals, ceramics, biomaterial, new 
concrete, catalysts and membranes, non-fossil hydrogen fuels and substitutes for 
toxic and hazardous substances would be critical technologies and areas of 
research for the future. 
Reducing environmental impact of manufacturing would be a more serious 
imperative for manufacturers. There would be an increased emphasis on reuse and 
recycling and use of biodegradable materials. 
Team-like organizations will form around new product ideas and quickly assemble 
the necessary resources from a highly distributed manufacturing capability. All 
participants will share decision making, risks, and rewards. 
Although production resources will be distributed globally, fewer materials 
enterprises and more regional or community-based product enterprises will be 
linked to local markets. 
Severe concerns about a future lack of competent young people to engage in 
manufacturing would be felt. 
In the Indian context, according to (Search, 2008) "while Indian manufacturing 
size still remains small in comparison to many other economies, it is the fastest 
growing today. In 2005, it was the fourteenth largest manufacturing economy 
worldwide and smallest among the BRIC (Brazil, Russia, India, and China) 
nations. Future projections of the manufacturing GDP of various countries (based 
on a simplistic assumption that share of manufacturing in the GDP remains same 
as is today) suggests that by 2025, India could become the seventh largest (leaving 
BRIC nations except China behind) and among the top three manufacturing 
economies by 2035. 
Although, the opportunities for the Indian manufacturing as seen above are 
immense, yet, it is not without its share of challenges. Some challenges that Indian 
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manufacturing may face are (Infrastructure constraints may limit sustaining a 
growth mcimentum 
Availability of adequate and quality power supply is one of the biggest 
impediments to realize the full potential of growth opportunities. 
Cost competitiveness and a buoyant domestic market would not be sufficient to 
sustain performance over long periods of time. Innovation with respect to 
manufacturing practices or new products and markets will have to be fostered by 
the Indian manufacturers." 
Cross border mergers and acquisitions for market access and technology are 
becoming most important for the manufacturing sector than any other sector in 
India. 
Having seen the strategic imperatives facing manufacturers of today including 
Indian manufacturers, we now have a look at the Industrial automation 
technologies that when synergized with manufacturing may lead to value gains by 
the manufacturers. 
Automation is defined as a technology concerned with the application of 
mechanical, electronic and computer based systems to operate and control 
production (Groover, 1998) 
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Figure!: The integration of automation and information technology in a 
manufactmring enterprise. 
Tiie essence of industrial automation and information technology bringing in value 
to a manufacturing enterprise may be gathered from the following extract from 
ARC Report, 2006 
"Picture a manufacturing enterprise with plants in multiple locations around the 
world. 
Using a single automation platform that handles discrete, process and motion 
control with common programming, human machine interface (HMl) and 
standards-based networks, a night shift operator gathers and logs data on product 
quality from his production line. 
i: 
Realizing that the line is drifting away from optimal operating parameters, the 
plant engineer on the other end of the facility examines diagnostic information 
gathered and logged by the system and operators. The next morning, a team led by 
the director of manufacturing who is located on another continent, begins 
analyzing the metrics and historical trends associated with both the line and the 
overall pro(:ess. As a result, the team rolls out an updated preventive maintenance 
schedule and several process changes designed to keep the lines running smoothly. 
Changes are made to the production schedule to compensate for the preventive 
maintenance, and information is passed to the enterprise resource planning (ERP) 
system so that raw materials in the supply chain can be rerouted to other locations. 
Meanwhile, a sales executive, in the middle of negotiations with several key 
customers, quickly checks order status and inventories from a Web browser, while 
another in finance views raw materials inventory and production projections to 
prepare accurate budget forecasts. The head of regulatory affairs comes into the 
office and with a few clicks of a mouse is able to confirm the ability to track a 
product back to the exact date and time it was produced and where the raw 
materials came from in order to meet an industry standards deadline. Based on 
real-time information from manufacturing, sales and finance, the CEO provides an 
accurate picture of the state of the company's operations to the board of directors 
and shareholders." 
Here, some explanation may be needed to provide clarity to industrial automation 
products and technologies. 
The traditional symbol of automation is the mechanized flow line. 
Chronologically, it was the first example of automated production to appear. 
Factory automation /Process Automation is the first level of industrial automation, 
used for continuous mass production it helps increase productive efficiency and 
decrease unit cost of production. 
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Flexible Manufacturing System 
A Flexible manufacturing System is a group of Numerically Controlled machine 
tools or other automated workstations connected together by a materials handling 
and storage system and controlled by a computer. Human labor is not totally 
replaced in these systems and functions typically performed by people include 
loading raw work parts onto the system, unloading finished work pieces. 
Computer Integrated Manufacturing 
The concept of Computer Integrated manufacturing was developed in 1946; here a 
host of computers integrate the different functions of an enterprise like product 
designing, manufacturing, and business operations thus building in capabilities of 
information technology with plant automation systems. 
The structure generally, consists of four levels in a firm. 
At the lowest level the computers are connected directly to the process, either to 
monitor or control it. In many cases, the computer is an integral part of the 
production machine like with CNC machine tool or a robot, devices used for 
factory data collection systems like bar code readers, manual data entry terminals, 
etc would be found at this level. 
The second level consists of minicomputers that are located throughout the plant 
and report to the larger plant computer at the third level. Performance data are 
collected from the individual machine tools, production cells, data input terminals, 
and inspection stations and operating commands are relayed back to the separate 
processes and workstations. 
The third level is the central plant computer. Operating data from the various 
satellite computers in the plant are collected and summarized to prepare periodic 
(e.g., daily, weekly, monthly) reports for plant management. 
The fourth level is the corporate mainframe computer. Data are compiled from 
various plants in the corporation at this level. Communication with the individual 
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plant computers can be achieved by means of telephone long lines, satellites or 
other wide area communications technologies. 
Virtual Manufacturing Systems. 
The integrated Digital Manufacturing/Automation technology provides the final 
step from complete simulation of the virtual factory to the real world of machine 
control and automated assembly. 
Thus, integrating manufacturing with advanced automation technologies and 
synergizing: it with information technology provides value to manufacturers. 
1.3. Key value drivers of industrial automation products and automated 
manufacturing 
The key value drivers of industrial automation products emerge from the need on 
the part of the manufacturers to meet functional and strategic imperatives in the 
face of a changing business environment .The business environment which poses 
to it new challenges of changing technological, economic, social and strategic 
dynamics of the industry and the business community in which it operates. 
Manufacturers continue to look at ways that provide higher efficiency, more 
agility, greater flexibility, cost reductions, and improved productivity in the global 
competitive; arena. They strive to improve their plant operations, compete globally, 
enhance their acceptability as corporate citizens by meeting regulatory 
requirements and their perceived sensitivity to its stakeholders and last but not the 
least satisfy their end consumers. 
Adopting advanced manufacturing technologies is one way in which the 
manufacturers respond to the pressures this creates on them. 
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1.4. Organization of the Thesis 
The thesis is organized as follows: 
Chapter 1 gives a statement of the problem and as a background outlines the 
concepts of value, value drivers, buying decisions, manufacturing and industrial 
automation 
Chapter 2 is a brief survey of literature on manufacturing and automation and 
buying decisions and attempts to bring out various issues, observations regarding 
value drivers of automation and buying decisions that are relevant for thesis. It also 
identifies the gap areas in the existing literature. 
Chapter 3 deals with research methodology aspects. It lists the objectives, 
hypotheses, type and sources of data and methods of analysis used. Identification 
of variables forms an important part of this chapter. 
Chapter 4 presents the key findings of the analysis done at the market segment 
level. First using the method of survey, main findings are listed and then these 
findings are corroborated by statistical testing. 
Chapter 5 analyzes the impact of value drivers of automation on its buying 
decision Using Logit Analysis technique, the main findings are highlighted. 
Chapter 6 presents the conclusions and recommendations emerging from the study 
and the areas for further research. 
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CHAPTER 2 
REVIEW OF LITERATURE 
CHAPTER 2 
REVIEW OF LITERATURE 
Introduction 
The chapter attempts to synthesize literature available and relevant to the thesis on 
value drivers impacting manufacturing sectors' decision to buy industrial 
automation products. It assimilates issues, observations, arguments and comments 
made by well known authors in the area of Industrial Marketing. 
Adoption of Industrial Automation products by manufacturing firms could be 
associated with the changes in the business environment impacting these firms. 
The value provided by industrial automation products may drive manufacturing 
firms' decision to buy them. 
The objective of the review is to bring out issues directly or indirectly related to 
manufacturing sectors' decision to buy industrial automation products. 
Three broad sections have been identified to present the body of knowledge 
pertaining to this subject matter which are 2.1, 2.2 and 2.3. 
Section 2.1 and 2.2 present the review of literature with respect to Manufacturing 
and Industi-ial Automation and section 2.3 presents the same with regard to buying 
decision pjocess in an industrial marketing set-up. The conclusion is presented in 
section 2.4 
2.1 Manufacturing 
This section reviews the drivers of adoption of advanced manufacturing 
technologies by manufacturing firms globally. 
The business environment during the '90s and the early twenty first centur}' 
presented challenges to the manufacturing industry in terms of global competition; 
shortened product lifecycle; increasing requirement for quality; increasing need for 
product customization; faster-paced advances in increasingly complex technology 
and rapidly expanding options in materials and processes. Manufacturing 
responsiveness, ability of manufacturing systems to respond to predictable and 
unpredictable changes characterize today's manufacturing environments (Gindy & 
Saad, 1998) 
Manufacturing excellence for the next decade, would stress on speed, quality, 
service, flexibility and global focus based on quality, cost and delivery consistent 
with a company's overall business strategy. (Ng and Hung, 2001) 
Manufacturing firms according to (Buxey, 2000) would require several strategies 
even to defend their domestic markets against cheap imports as globalization 
becomes more effective, here, productivity may be enhanced by these firms by 
replacing local sources of production with others located offshore 
Traditional approaches to manufacturing systems would not fully satisfy this new 
situation. (Meziane, et al. 2000).The authors suggest continuous advancement in 
technolog)' which can improve manufacturing systems. 
Re-engineering, manufacturing performance management grounded on information 
availability and reliability need practical philosophies, systems and measures for 
firms to achieve effective manufacturing performance. (Gomes, Yasin and Lisboa, 
2004). 
(Leachmari, Pegels and shin, 2005) say that a strong R&D commitment by 
manufacturing firms and their ability to compress their production time and degree 
of outsourcing could impact their manufacturing performance and give them 
competitivii advantage. 
Enterprises would be required to constantly redesign their products and 
continuously reconfigure their manufacturing systems. (Keown, 1990) observes 
that improvement in product development in industrial markets is a constant 
process of reviewing procedures and processes and developing and 
commercializing advanced technologies. 
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(Shi, 2003) in his paper talks of the concepts of internationalization of 
manufacturing systems and says that as internationalization of manufacturing 
systems occurs manufacturing activities become more and more complex. They 
change from single factory to multiple corporate collaborative consortiums and 
from a supply network to a global manufacturing virtual network 
(Conradsen and Lystlund, 2003) also concludes that the development of flexible 
organizations in the future would be characterized by trends like innovation, usage 
of IT, collaboration between companies(Kuhn, 2006) and global network of 
manufacturing locations. 
(Tyebjee, ] 993)observed that companies which performed superlatively in terms of 
their global revenue base, were characterized by value-adding activities which 
were dispersed world-wide early in the companies' evolution, their technology and 
product lifi; cycles had little lead-time lag across major markets, and their product 
development strategies were driven by global market requirements. 
Taking the position that best practices must be what best performing companies do 
(Laugen, et al.2005) said that while quality management and ICT have lost the 
status of best practices, process focus, pull production, equipment productivity and 
environmental compatibility are the best practices. E-business, new product 
development (NPD), supplier strategy and outsourcing are still relatively new to be 
qualified as best practices as of now but they may develop to be so in the near 
future. 
Certain properties of the manufacturing function can serve as competitive weapon 
for firms (Skinner, 1969), and manufacturing strength can be used effectively by 
firms to attain business and corporate goals (Swamidass and Newell, 1987). 
(Gilgeous and Parveen, 2001) say that manufacturing managers today need to be 
more competitive and increase their knowledge and understanding of core 
competenci(js. 
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According to the review of literature on manufacturing strategy done by 
(Dangayach and Deshmukh,2001), issues like resource-based operations strategy, 
sector specific manufacturing strategy, relevance of manufacturing strategy to 
small and medium enterprises, manufacturing strategy in context of green 
manufacturing, effect of organizational culture on formulation of manufacturing 
strategy and performance measurement are identified as issues to be emphasized 
for future research in the manufacturing sector. 
As regards, to the research related with the manufacturing area, it has been seen 
that, one, there is general consensus in literature that the business environment for 
manufacturing firms has changed considerably today. Two, significant market 
driven factors like product variety, low cost products, better levels of quality and 
services are demanded by customers. 
Three, there is pressure driving manufacturing firms to continuously strategize in 
the face of shorter product life cycles and global competition. 
Four, firms are strategizing by way of research and development commitments, 
new product development, innovation, integration of Information technology with 
manufacturing and business functions, e-business etc. 
Five, manufacturing firms are noted by researchers to become even more versatile 
with practices like internationalization of business, outsourcing, off-shore 
manufacturing, strategic collaborations and innovative supplier and distribution 
strategies. 
The review encompasses work of researchers who have through experiments, 
review of literature on manufacturing strategies and manufacturing practices have 
proposed research frameworks for future research in this area, have given 
conceptual frameworks to understand the above outlined issues, there still seems 
gap in terms of understanding the ground realities of Indian manufacturing sector 
with its diversity in terms of its various industry segments. 
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2.2. Automation 
This section presents the literature available on the value drivers of industrial 
automation products and notes the observations with regard to the issues related to 
the acquisition, implementation and appraisals of such advanced automation 
technologies 
(Fung, Bode and Luo, 1997) says that an advanced manufacturing system (AMS) 
is an open system with a multi-layer structure and a self-organizing ability capable 
of responding to a continuous changing and unpredictable environment in this 
information age. 
(Sandberg, 1992) concludes that an introduction of a new technology in order to 
strengthen the business is profitable, cost reduction is the most important factor 
interpreting into decreased lead time, increased product quality, and increased 
flexibility 
Adoption of automation has been suggested as one source to establish 
competitiveness of manufacturing industries (Chang et al.2006). 
Computer Integrated Manufacturing improves output and quality while reducing 
inventory with a constant workforce and offers the potential for simultaneous 
engineering. (MuUins, 1990) 
High technology companies are able to develop and manufacture innovative 
products which are a key factor of competitiveness for them (Gindy, Cerit and 
Hodgson, 2006) 
According to (Oluleye and Olajire,2001) differences in the performance of 
organizations studied by them was partly traceable to the quality of the work force, 
level of capacity utilization, pricing regimes in the economy, technology of 
production applied and training schemes adopted in these respective organizations. 
(Prabhaker, Gokihar and Joel, 1995) say manufacturing would deliver better results 
both to customers and business-to-business marketers when it gets more integrated 
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with marketing through technology adoption .Customers would get products that 
meet their needs more precisely because they can be involved in stages of product 
designing itself .For business-to-business marketers it would mean better 
marketing strategies; and reduced risk of demand uncertainty. 
Building-to-order allows manufacturing to better respond to market conditions. 
Market responsive manufacturing entails adaptive and flexible production and 
supply capability. (Waller, 2004). 
E -business helps organizations achieve seamless integration across the enterprise 
and affects two decision categories viz. vertical integration and manufacturing 
planning and control systems. It helps organizations to communicate and exchange 
information between buyers and sellers at both business ends. Improvement in 
theses decision categories leads to potential gains in delivery, speed and reliability 
of manufacturing and business processes (Olhager and Rudberg, 2003). 
The concept of e-service when extended to manufacturing enables an open Web 
information service infrastructure for the whole product manufacturing chain. All 
users participating in the manufacturing process are able to cooperatively finish 
manufacturing tasks in real time through sharing the same platform. (Jiang, Zhou 
and Liu, 2002) 
Depending on the market situation and the state of Integrated Communications 
Technology awareness within the company, its objectives to adopt e-commerce 
might vary. Thej' may range from cutting costs on purchase procedures to 
increasing customer intimacy. ICT awareness can range from having one PC 
(personal computer) for a department with no Internet connection to a completely 
functioning intranet and Internet connection for each employee. (Dignum, 2002) 
A Web-based engineering approach enables engineers to use, share, and simulate 
effectively and efficiently design and manufacturing data through the World Wide 
Web. (Toussaint and Cheng, 2002). 
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(Kim et al. 2002) in his paper lias illustrated digital shipbuilding, virtual shipyard, 
and simulation-based design (SBD), virtual assembly simulation system for 
shipbuilding (VASSS). 
Rapid product/process realization and enterprise integration have been identified 
among the major imperatives for enabling the next generation manufacturing 
paradigm. A virtual factory modeling approach would support imperatives of 
flexibility and efficiency enabling the next generation manufacturing paradigm. 
Artificial intelligence (Al) is considered as one such technology enabler (Jain et al. 
2001) 
Advantages of cost and time (Kong, et al. 2002) may be achieved through virtual 
manufacturing technology. 
(Jonsson, 2000) observed that companies with heavy investments in AMT had 
developed the infrastructure (worker empowerment, improvement programmes and 
organizational design) and maintenance (prevention and integration) aspects to a 
greater extent than low investors. They also performed better. 
(Sim, 2001) reinforces remark made by (Hayes and Clark 1986) that 'simply 
investing money in new technologies or systems guarantees nothing' and results of 
his study suggest that manufacturing lead time, customer, and quality performance 
improve with increased use of TQM and JIT to produce highest product 
development performance but attention to quality and continuous improvements 
are a must for companies adopting them. 
But, (Phaal and Robert,2001) caution that effective management of technology is 
important for organizations where understanding, communicating and integrating 
technology strategy with marketing, finance, operations and human resource 
strategies is necessary mainly because of the increasing cost, pace and complexity 
of technology developments (Zairi, 1991) also emphasizes that without strategic 
direction AMT loses its power. 
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Adoption of AMT comprises tiiree stages, motivation and idea generation for 
AMT; AMT proposal evaluation; and AMT implementation. Moreover, for 
strategic benefits over a long term period careful planning, implementation, 
effective management of inputs, layouts and human resources is required. (Sohal, 
1996 and Sohal, Fitzpatrick and Power, 2001) 
To succeed with advanced manufacturing concepts, the organization needs to adapt 
it as a philosophy rather than as just another strategy, to apply automation for 
improvements many factors including organizations culture needs transforming 
(Bhasin and Burcher, 2006) Human factor in automation projects can differentiate 
firms which are successful in adopting the technologies from those which are not 
so successful. (Henry et al 1998; Sohal et al. 2001) 
Greater organizational commitment to AMT led to greater performance impact of 
AMT. (Gupta e/a/. 1998) 
The Increased requirements for competitiveness, innovation, quality, flexibility and 
information processing capability have led a number of small and medium sized 
enterprises (SMEs) to implement advanced manufacturing technologies (AMT) but 
find(Raymond, 2005 ) that while increased AMT assimilation levels directly 
impact operational performance in terms of increased productivity , cost 
reductions, flexibility, quality and integration, a mismatch between critical success 
factors and AMT significantly reduces performance. 
The right manufacturing technology at the right time can enable an organization to 
produce products that are cheaper, better, and made faster than those of the 
competition, (Baines, 2004), paradoxically, the wrong technology, or even the right 
technology poorly implemented can be disastrous. (Boyle, 2006) asserts 
manufacturing flexibility be implemented by first developing a list of best 
management practices 
(Small and Yasin, 2003) illustrates the impact of management information systems 
(MIS) department on the different facets of AMT adoption and performance. 
27 
Advanced manufacturing technology (AMT) has gained a lot of importance 
because of the competitive advantage it gives to the users but adoption of advanced 
manufacturing technology involves major investment involved in the selection and 
justification of these technologies. (Sambasivarao and Deshmukh, 1995) 
The Russian Theory of Inventive Problem Solving, TRIZ, can be used as a 
strategic investment appraisal tool for technology implementation. (Mann, 2002) 
(Chan, et al. 2001) assists managers or investors to appraise investments for 
implementation of advanced manufacturing technology. Improved justification 
methods would encourage more firms to invest in AMT and realize the benefits 
these investments can offer. 
(Saleh, Hacker and Randhawa, 2001) presents an integrated framework for the 
selection of attributes used in the evaluation of advanced manufacturing 
technologies. It gives a hierarchy of such decision attributes. 
The study by (Sambasivarao and Deshmukh, 1995) suggested some potential 
attributes forjudging the implementation of Automation projects. This framework 
may be used for identification of corporate goals, the selection of automation 
criteria and for deriving goal priorities. 
(Mohanty and Venkataraman, 1993) have suggested a multi-attribute decision 
model using analytical hierarchy process for the justification of JIT for Indian 
industries. 
Use a multiple criteria decision making (MCDM) approach for justifying capital 
expenditure for entrepreneurs to help commit capital for automated manufacturing 
systems. (AMS) 
The AMT investments arise from a business strategy seeking to improve 
competitiveness. Although these decisions are market driven and companies use 
more than one appraisal technique when evaluating a proposal, they often cannot 
demonstrate the tangible benefits anticipated from their investments, indicating 
thereby that more time needs to be taken to carry out post implementation 
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evaluation in order to be able to identify tangible benefits and learn from these 
experiences (Burcher and Lee, 2000) 
The research undertaken by (Dangayach and Deshmukh, 2005) to assess the status 
of AMTs in automobile, electronics, machinery, and process sector of small and 
medium enterprise in India was to identify AMTs relevant to Indian SMEs, to 
identify competitive priorities, assess the degree of investment in AMTs, and 
identify AMT implementation steps, the study revealed that Indian SMEs lay 
highest priority to quality and the least priority to flexibility. "Post-implementation 
evaluation" and "requirement analysis" have attracted least attention from Indian 
SMEs. 
(Gupta and Whitehouse, 2001) examines the advanced manufacturing strategy 
based on organizational size. Its result confirms that has a negative effect on to the 
size of an organization, also that large and small firms respond differently to 
technological changes. 
The reviev/ of literature on Automation throws up three different types of aspects 
covered by researchers. 
One, the value drivers of industrial automation in the form of offering quality, 
reducing cost, helping at manufacturing responsiveness, better integration with the 
market realities, innovation abilities, competitive advantage vis-a-vis other 
manufacturing firms etc. 
Second, the literature suggests that merely applying industrial automation in firms 
may not be the panacea to all ills suffered by the manufacturing firms , integration 
with marketing, finance ,MIS departments etc is also important. Care has to be 
taken with respect to acquisition, appraisal, implementation and evaluation of 
advanced manufacturing technologies, human factor cannot be ignored since it is at 
the heart of a successful implementation and performance of such systems. 
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Third, the literature has abundant research on issues of appraisal of automation 
projects; these are both qualitative and quantitative in nature and assist the firms 
and managers to decide before committing huge capital in such decisions. 
A conspicuous gap in literature is in terms of study of post implementation 
experience of manufacturing firms and the perceived value of industrial 
automation experienced by these firms. The perceived value may also differ by the 
difference in user segments. 
2.3 Industrial Buying Decisions 
Industrial marketing is neither wholly different from marketing nor is it entirely 
similar. (Small bone, 1969) 
Studying industrial marketing decision making, although, is difficult and time 
consuming but when undertaken, can improve responsiveness to customers' needs 
thus helping build stronger relationships with them and also enhance marketing 
effectiveness for these firms (Sheth, 1996; Ghingold and Wilson, 1998) 
Buying decision is influenced by extra-personal persuasion and the intra-personal 
influence of a buyer's personal behavior. (Fine, 1991) 
Buyers and sellers compare what benefits might be obtained from a deeper 
understanding of each other's personalities (Rich, 2000) knowledge of a 
customer's feelings, and concerns regarding their comfort levels could enhance 
reception of messages directed at them. 
Expert decision makers as compared to novices tend to make greater number of 
problem framing statements; more references to why an option was being retained 
for further consideration; and use more compensatory decision rules. 
(Kuusela,Spence and Kanto, 1998) 
Manager's leadership style, psychological climate, and empowerment are personal 
variables that affect selling situations (Martin and Bush, 2003) 
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Customer repurchase intention is influenced by important factors like service 
quality, equity and value, customer satisfaction, past loyalty, expected switching 
cost and brand preference. (Hellier, et al. 2003 and (Simintiras, Diamantopoulos 
andFerriday, 1997) 
The customers' customers also dictate purchasing behavior (Sudharshan and 
Winter, 1998) 
Country-of-origin was found to influence product quality perceptions (Quester, 
Dzever and Chetty, 2000) but knowledge of foreign language and experience of 
foreign countries were found unimportant when suppliers were evaluated by 
buyers (Haksansson and Wootz, 1975) 
Communication from the sellers should complement the buyer's receptiveness and 
the way in which he /she searches the market (Luffman, 1974 and Dholakia, 1979 ) 
Decision aids like product choice, criteria and predicted outcomes of the purchase 
are effective while communicating with the customers (Wensley, 1989) because 
the effects of mis-understandings is disconcerting when communications are 
miscomprehended (Park and Bunn, 2003) Communications on the internet are 
gaining importance where organizations rely at least partially on Web-based 
research for their purchases involving supplier/vendor search (Lord and Collins, 
2002) 
Client firms can reduce the risk of making a poor purchase decision through better 
intra-and inter-firm communication relating to all aspects of the selection and 
performance evaluation process (Day and Barksdale, ]994).Here, timely gathering 
and analysis of appropriate information helps make beneficial decisions (Raphael 
and Parket, 1991) 
The purchases of capital goods are characterized by a competitive bidding situation 
and are considered important in this field (Cunningham and White, 1973) 
Observations with regard to Industrial selling show that it has become more 
professional and managerial in character, may involve people at several authority 
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levels and may lead to management assuming greater importance as perceived 
expense and complexity of sale increases (Wotruba, 1980 and Woodside, et 
al .1999) 
(Leonidoii, 2005) says that buyers exert influence on the sellers, new task buyers 
exert minimum influence ,straight re-buyers use expert, referent, and legalistic 
influence strategies, modified re-buyers use more coercive and information-based 
influence strategies moreover, it has been observed by(Green, Zimmerer and 
Steadman, 1994) that buyer sophistication is becoming more important to 
successfully compete in markets heavily influenced by the competitive bid process. 
Organizational buying situations can be classified along 4 distinct dimensions, 
buyers' familiarity with the buying task, product type, importance of the purchase 
to the buying organization, and the uncertainty present in the purchase situation 
(Cardozo, 1980) 
2.3.1Role of buying center in Industrial Buying Decisions 
In the 1960s and 1970s several surveys of industry and purchasing practices in the 
UK and LSA (Kennedy 1983) established that industrial purchasing decisions 
involved many individuals from different functions within an organization in what 
is now referred to as buying center or decision making unit (DMU) 
Industrial buying process is multi-person in nature and the buying centre is the unit 
of analysis for organization buying behavior (Spekman and Gronhaug, 1986) 
Large organizations, which constantly buy a large number of innovative to routine 
goods, may have several different and somewhat overlapping, buying centers. 
(Buckles and Ronchetto, 1996) 
Industrial marketers may benefit if they direct marketing effort or program to 
members of a buying centre (Barnes and lavish, 1983) 
(Samaniego and Cillan, 2004 and Dadzie et al 1999) observe that suppliers can 
increase the adoption rate of capital goods by communicating to the buying center 
32 
participants the cost benefits of these products or by disseminating information to 
reduce the negative perceptions about equipment cost. 
The level of participation in the buying center is significantly related to the type of 
organization and may be a function of the product also. (Wood, 2005) it tends to 
increase with the value of the investment and the strategic importance of the 
product to the firm. Individually, users are not as important in initiating purchases 
as they are as a group since their total influence is greater than the non-users of the 
product (Tanner, 1998) 
Gatekeepers within the firm's buying centre can structure the outcome of purchase 
decision in line with their position in the political process surrounding it. 
(Pettigrew, 1975) gatekeepers in an organization should also be identified and 
acknowledged by vendors to strategize their communications (Lau, Mohammad 
and Ong, 2003) 
2.3.2Role of Buyer seller relationship in industrial buying decisions 
Industrial purchasing decisions are not always made in a coldly logical fashion but 
close relationship between supplier and customer impact them (Blois, 1970). 
Relationship is a coordinated effort between two parties that consists of a repeated 
series of information exchange, negotiation, and commitment and execution 
phases. (Canning and Lloyd, 2002) 
The process includes congruence between the vendor's culture and strategy 
(Campbell, 1997 and Cann, 1998) and when partners exhibit a consensus on 
collaboration, they share strategic complementarities and the investments made by 
one side are valued by the other side (Spekman, Salmond, and Lambe, 1997) 
The establishment and development of relationship is as an evolutionary five 
staged process i) pre-relationship stage, when buyers are seeking sources of supply, 
ii) early stage, when potential suppliers are in contact with purchasers to negotiate 
or develop a specification for a capital goods purchase, iii)development stage, 
which occurs as deliveries of continuously, purchased products increase, iv) long-
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term stage, which is characterized by the companies' mutual importance to each 
other, and v) institutionalization process to a point where the conduct of business is 
based on industry codes of practice. Each of these stages has different variables of 
experience, uncertainty, distance, and commitment. (Ford, David, 1980) 
Relationship has five most important dimensions that of role integrity, flexibility, 
mutuality, solidarity, and long-term orientation. (Ivens, 2004) and four relationship 
structures viz. bilateral, recurrent, dominant partner, and discrete. 
Benefits from relationships are better customer satisfaction, trust, and supplier 
partnership attractiveness, (Mackenzie and Hardy, 1996 ) it leads to financial 
benefits tliat reduces operational costs and increases profits, and differentiation 
benefits which result from improved product/service benefits for customers(Ghosh, 
et al 2004) 
(Donaldson and Toole, 2000) say that the value of a business relationship can be 
measured as an asset. (Donaldson and Toole, 2000 and Hibbard, Hogan and Smith, 
2003) 
Relationship between manufacturers and the suppliers have changed over recent 
years, now-a-days limited suppliers and longer term relationships are emphasized ( 
Shani and Chalasani, 1993; Woodside, 1999; Weber, 2000; Janda and Seshadri , 
2001; Grisi and Ribeiro, 2004) 
The challenge for suppliers is to maintain fair profit margins for themselves and 
build buyer loyalty to dispel competitors interrupting the relationship. (Fram and 
Presberg, 1993) For this suppliers use a variety of strategies, they may allocate 
purchases among several suppliers in order to maximize benefits from their 
suppliers' competitive maneuvers and to avoid being dominated (Gassenheimer, 
Calantone and Scully, 1995) 
Even salesperson's behavior and attitude is important in a customer's decision to 
enter into a close relationship with a supplier. (Wren and Simpson. 1996 and 
Boles and Barksdale, 1996) 
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Value creation is a function of the relationship atmosphere and not of the 
technology employed, employing shared IT in a relationship does not 
automatically create value for the supplier (Ryssel, Ritter and Gumunden,2004). 
Buyers value the traditional information sources of supplier's salespeople and 
buying center members. Online sources are moderately important and become 
integral only into the maintenance stages for inter-organizational communication. 
Trust, is a significant determinant of closeness, commitment, and willingness to 
undertake relationship-specific adaptations, it equilibrates relationship's perceived 
vulnerability and balances out perceived dependence (Nielson, 1996; Svensson, 
2004; Izquierdo and Cillan 2004; Walter and Ritter, 2003) it depends on 
experience and reputation of a supplier (Bennett and Gabriel, 2001). 
Satisfied customers are more motivated to continue their relationship with the 
supplier and enhance its scope as compared to when they are dissatisfied because 
satisfaction is a strong antecedent of trust (Wetzels, Ruyter and Birgelen.1998) 
(Muhmin, 2002) the buyers' relationship satisfaction is positively related to their 
satisfaction with only the product and pricing aspects of the marketing program 
variables. The logistics related component does not have positive effect on the 
buyers' relationship satisfaction (Schmelz and Kennedy, 2004) 
Affectively committed customers have a much stronger intention to stay in 
relationship with a service provider than calculatively committed customers. 
Presence of conflict and the ability to manage it effectively would impact obtaining 
sales and maintaining long term relationships with a customer. (Reid et al. 2004) 
Industrial buyers may handle dissatisfaction by being complainers, passives, 
activists, or squawkers. By identifying, understanding and evaluating industrial 
complaints, a marketer can enhance long-term customer relationship and growth 
(Seines, 1998; Emerson and Grimm, 1999) 
Relationship promoters have significant impact on growth of sales and are persons 
who identify appropriate partners of different organizations, bring them together, 
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and facilitate the dialogue and exchange processes between them. (Walter, 
Gemiinden, 2000) 
The structure of relationship between buyers and sellers in India has an immediate 
as wells a long-term perspective, tangible and intangible monitoring, and general 
versus specific performance expectations. Both current degree of trust and long-
term relational perspective are associated with more strategic and marketing-
related support mechanisms offered to channel members. (Paswan andYoung, 
1999) 
Customer /supplier relationship should be included in corporate strategic plan for 
better selection of markets and supply for purchased items. (Cunningham, 1980; 
Hansen, 1997; Zolkiewski and Tumbull, 2002; Ojasalo, 2001; Rao, and Perry, 
2002) 
An exhaustive literature review of articles directly related with organizational 
buying behavior though covers in-depth several different aspects like ,one, it 
asserts that business environment has changed leading to complexities in Industrial 
buylng-selling situations. 
This has led firms, their managers and even sales personnel adopting a more 
professional attitude towards selling which is now dominated by customer-oriented 
selling. 
Another aspect related to this is that customers too are becoming more 
sophisticated and the trend of organizational buying is more towards limited 
suppliers and long term mutually beneficial relationships. 
Second, it outlines the various factors influencing buying decisions, which may 
range from persuasion by sellers, being empathetic to customers' feelings and 
concerns and deeper understanding of personalities of persons involved in such 
situations to manager's leadership style, psychological climate, empowerment etc 
during purchase situations. 
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Third, it emphasizes the role of communication between the two parties where 
reaching out to the customer is imperative but traditional methods of human 
interactions and empathy cannot be ruled out. Mis- communication can have 
marring impacts to the whole process of selling and impacting buying decisions. 
Fourth, customer repurchase intention, the literature brings out largely depends 
upon service quality, customer satisfaction, past loyalty, expected switching costs 
and brand preference. 
Fifth, the role of buying centre is thoroughly investigated showing that marketing 
programmes and efforts should be made by taking into consideration the members 
of the buj'ing centre, which firstly requires effort in terms of identifying them, 
acknowledging them and then influencing them, the role of gate keepers and users 
of product can also not to be ignored. 
Sixth, organizational buying behavior entails fostering closer relationships based 
on mutual trust, understanding, caring about emotions and feelings and effective 
conflict resolution. 
Seventh, the above outlined evolution from a more 'detached' buying -selling 
process to a long-term relationship based approach has benefits in the form of 
better customer satisfaction, trust, and supplier partnership attractiveness, leading 
to financial benefits that reduce operational costs and increases profits, and 
differentiation benefits which result from improved product/service benefits for 
customers. 
Eighth, literature suggests that maintaining customer/supplier relationship should 
be included in corporate strategic plan for better selection of marketsand supply for 
purchased items. 
Having noted the vast body of knowledge related to industrial buying decisions, 
the gaps are evident, firstly in the form of studies being more descriptive, concept 
oriented and conspicuously lacking Indian buying behavior,. 
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Secondly, the studies related to buying decisions of Industrial automation products 
by manufacturing firms are not there. 
Thirdly, value of a product as experienced by a customer segment, relevant to it 
and helping him to influence his decision making are a lacuna especially related to 
industrial automation products in this particular section. 
2.4 Conclusion 
Thus, with regard to the Manufacturing area the following observations have been 
made: 
1. There is evidence of general consensus in literature on the changing 
str8.tegic imperatives for manufacturing practices globally. 
2. It is suggested that manufacturing strategy has the potential for firms to 
develop core competencies, enhance their competitive advantages and also 
use it as a weapon against competition. 
3. The role of advanced manufacturing technology with the changing 
manufacturing practices has been noted conspicuously 
4. It is concluded that the manufacturing industry is facing challenges of 
producing better quality and wider variety of products at lower prices. 
5. There is belief that traditional approaches to manufacturing systems do not 
full)' satisfy this new situation and that the future development of 
organizations would be characterized by innovation, utilization of 
infomiation technology (IT) and collaboration between companies. 
6. E-business, new product development, outsourcing, supplier strategies and 
advanced manufacturing technologies such as digital or virtual 
manufacturing, are and would be eliciting yet more attention from the 
manufacturers in times to come. 
With regard i:o the Automation area the following observations have been made: 
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1. Adoption of advanced manufacturing technologies is associated with 
aspirations of firms to excel in the market place, improve operational 
efficiencies and with visions of growth, sustainability and competitive 
advantage for business. 
2. That the above mentioned phenomenon is triggered by increasing pressures 
of competition and customers demanding faster, better and cheaper 
products and services is also reinforced. 
3. Manufacturing technologies have emphasized IT integrations, e-commerce, 
e-service and e-business with artificial intelligence and virtual 
manufacturing capabilities as next generation manufacturing trends. 
4. It was found that increased Advanced Manufacturing Technology 
assimilation levels have a direct positive impact on productivity, cost, 
flexibility and quality and asserts that enterprises must increase their 
ability to manage both manufacturing as well as information technologies. 
5. Value drivers of automation can be assimilated as tangible and hard to 
measure intangible benefits. 
6. Issues of Manufacturing Technology acquisition, implementation and 
justifications of capital commitment to acquire advanced manufacturing 
technologies are other areas which have sizeable research available. 
Although, the review gives a fair amount of understanding relating to issues and 
challenges of adoption, implementation, execution, training, and purchase of 
advanced manufacturing technologies in general, yet, specificity in terms of Indian 
ground realities is lacking. 
With regard to the industrial buying decision area the following observations have 
been made. 
1. The area has extensive research available on general buyer behavior 
associated with organizational buying 
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2. Literature brings out concepts related to buying decisions with respect to 
the process involved ,the factors impacting it and the changes it may 
undergo in the future due to present and emerging complexities of the 
business environment. 
3. But, empirical studies are few here and not many in the Indian context. 
Existing studies have reported dimensions impacting buying behavior in 
general, supplementing the existing models of buyer behavior, but 
analyzing buying decisions from the point of view of the decision makers is 
lacking. Moreover, there is lack of studies on factors which could be 
drivers impacting buying decisions of industrial automation products. 
Thus, from the observations from the review of literature above with respect to the 
manufacturing, automation and industrial buying decisions areas, one can identify 
the existing gaps in literature which form the basis of research for the present 
study. The following chapter lists out the research gaps identified, the objectives of 
this study and the research methodology used. 
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CHAPTER 3 
RESEARCH METHODOLOGY 
CHAPTER 3 * 
RESEARCH METHODOLOGY 
Introduction 
In this chjipter an attempt has been made to present the research methodology used 
to study the research problem. It incorporates the research objectives, the 
hypotheses developed, type and sources of data and methods of data analysis etc. 
3.1 Research Gap Identification 
The revicAv of literature was done along three lines 
Firstly, a\'ailable literature on manufacturing was reviewed. Secondly, literature 
available on advanced manufacturing technologies was reviewed and thirdly, 
buying decisions in an industrial set-up was explored. 
The gaps with regard to the above areas studied are as follows 
1. Most of the studies in the Manufacturing area cover issues like strategic 
imperatives for manufacturers to respond to changing business 
environment, best manufacturing practices and strategies. The gap here is 
that most of the studies are in the global context and there is no study on 
Indian manufacturing sector. 
2. Researchers have studied the issues related with advanced manufacturing 
technology and their impact on manufacturing performance, the 
acquisition, adoption, implementation and evaluation of these technologies. 
Much of the literature focuses on the complexities of justifying huge capital 
commitment associated with the acquisition of these technologies and 
hence many pre-purchase appraisals techniques, models, frameworks are 
put forth by researchers. The gap identified here is that though these 
investments are carefully made, post implementation appraisals are few. 
The user experience with automation has not been as frequently noted in 
literature as other issues. With regard to Indian studies also, post 
implementation experience of users is cited as a gap area. 
3. The organizational buying behavior has a vast body of literature and it 
throws up conceptual clarity on issues like factors influencing buying 
decisions, involvement of buying centre in industrial buying situations and 
the; changing nature of organizational buying and selling with changes in 
buyer -seller relationship etc. 
Here, bu>ing decisions relating to industrial automation products has not been 
noted in the present literature reviewed. 
3.2 The Research Problem 
The problem statement provides a perspective on the research problem and the 
specific components focus on the key aspects of the problem. 
3.2.1 Problem statement 
The research problem is the identification and evaluation of key value drivers of 
industrial automation products for selected market segments of Indian 
manufacturing sector which are significant users of industrial automation products. 
Selected identified value drivers have been assessed for their likely influence on 
the buying decision of industrial automation products. 
3.2.2 Specific components of the research problem 
1. Identifying and evaluating the key value drivers of industrial automation 
products for selected market segments 
2. Comparing the key value drivers of industrial automation products for the 
selected market segments. 
3. Assessing the likely influence of some of the value drivers of industrial 
automation on the buying decisions of these products 
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3.3 Objectives of the study 
The objec;tives of the present study, for a detailed analysis, with reference to, 
Indian Manufacturing companies are laid down as follows. 
1. To identify the key value drivers of industrial automation products for 
selected market segments in India. 
2. To find out the hierarchy of key value drivers in selected market segments 
3. To establish the relationship between buying decisions of industrial 
automation products with some of the identified value drivers of these 
products by using an econometric model. 
4. To present the key value drivers of industrial automation products of 
dilTerent industry market segments to the automation product industry. 
3.2.3.1 First component of the research problem and its Research Questions 
Identifying the key value drivers of industrial automation products for selected 
market segments. 
Research Questions 
RQl. What are the key value drivers and the important value driver/s impacting 
the key value driver across the selected market segments? 
RQ2. What is the hierarchy of these key value drivers for each market segment 
under study ? 
3.2.3.2 Second component of the research problem and its Research Questions 
Comparing the key value drivers of industrial automation products for the selected 
market segments. 
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Research Questions 
RQl. Is the hierarchy of key value drivers across the different market segments 
significantly different? 
RQ2. Which market segments have significantly different set of key value drivers 
when compared to other market segments? 
3.2.3.3 Third component of the research problem and its Research Questions 
Assessing the likely influence of some of the value drivers of industrial automation 
on the buj'ing decisions of these products 
Research Questions 
RQl.Wheit is the direction of the collective influence of the selected value drivers' 
viz. safet)', high flexibility, low flexibility, reliability, work force, inventory on the 
buying decision of automation products? 
RQ2.T0 what extent of the collective influence that these selected value drivers 
exert on the buying decision of automation products? 
RQS.What is the direction of the individual influence that the selected value 
drivers viz. safety, high flexibility, low flexibility, reliability, work force, inventory 
exert on buying decision of automation products? 
RQ4.T0 what extent an individual value driver exerts its influence on the buying 
decision of automation products? 
3.2.4 Hypotheses 
On the basis of the above research questions the following hypotheses have been 
developed. These hypotheses have been statistically tested for their acceptance or 
rejection. 
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3.2.4.1 Importance of the value drivers across the selected market segments 
Hi. Manufacturing throughput is an important value driver impacting the key 
value driver 
H2. Flexibility of manufacturing operations is an important value driver impacting 
the key v£ilue driver 
H3. Reliability of manufacturing operations is an important value driver impacting 
the key value driver 
H4. Time-to-market is an important value driver impacting the key value driver 
H5. Support in decision making is an important value driver impacting the key 
value driver 
H6. Flexibility of responses to market, business and supply chain is an important 
value driver impacting the key value driver 
H7. Collaboration across work groups, business and supply chain members is an 
important value driver Impacting the key value driver 
H8.Integration of information and business processes is an important value driver 
impacting the key value driver 
H9. Sharing of information and coordination of business processes across the 
boundaries of the enterprise is an important value driver impacting the key value 
driver 
HIO. Optimal usage of raw materials is an important value driver impacting the 
key value driver 
HI 1. Optimal usage of plant floor space is an important value driver impacting the 
key value driver 
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HI 2. Optimization of work force Is an important value driver impacting the key 
value driver 
HI3. Savings in energy consumption is an important value driver impacting the 
key value driver 
HI4. Timij saved is an important value driver impacting the key value driver 
HI5. Rework, repair and maintenance is an important value drivers impacting the 
key value driver 
HI6. Scrap and wastage is an important value drivers impacting the key value 
driver 
HI7. Inspection and control is an important value driver impacting the key value 
driver 
HI 8. Inventory level is an important value driver impacting the key value driver 
HI9. Customer complaints and warranty claims is an important value drivers 
impacting the key value driver 
H20. Physical safety of the plant is an important value driver impacting the key 
value driver 
H21 .Worker safety is an important value driver impacting the key value driver 
.H22.Worl<: place environment safety is an important value driver impacting the 
key value driver 
H23.Quality of products is an important value driver impacting the key value 
driver 
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H24.Visitiility into production status is an important value driver impacting the Icey 
value driver 
H25.Customer responsiveness is an important value driver impacting the icey value 
driver 
H26.Commitments of scheduled deliveries is an important value driver impacting 
the key value driver 
H27.Employee development is an important value driver impacting the key value 
driver 
H28.Working environment is an important value driver impacting the key value 
driver 
H29.Pride is an important value driver impacting the key value driver 
H30.Prodiaction of sustainable products and services is an important value driver 
impacting the key value driver 
H31.Stakeholder collaboration is an important value driver impacting the key value 
driver 
H32.Business ethics is an important value driver impacting the key value driver 
H33.Employee well being is an important value driver impacting the key value 
driver 
H34.Ecological stewardship is an important value driver impacting the key value 
driver 
H35.Economic development is an Important value driver impacting the key value 
driver 
H36.Cost leadership is an important value driver impacting the key value driver 
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H37.Product differentiation is an important value driver impacting the Icey value 
driver 
H38.Excellence in a particular market segment / product line/ geographical market 
is an important value driver impacting the key value driver 
H39.Corporate image is an important value driver impacting the key value driver 
H40.Company's ability to deliver globally is an important value driver impacting 
the key value driver 
H41.Company's ability to innovate is an important value driver impacting the key 
value driver 
3.2.4.2 Hierarchy of Key value drivers of industrial automation products for 
tlie selected market segments 
HI. The selected market segments perceive manufacturing performance and 
company' responsiveness to market provided by industrial automation products as 
key value driver of industrial automation. 
H2 The selected market segments perceive reduced manufacturing costs derived by 
use of industrial automation products as key value driver of industrial automation 
products. 
H3 The selected market segments perceive safety provided by industrial 
automation products as key value driver of industrial automation products. 
H4 The selected market segments perceive customer satisfaction achieved with the 
use of industrial automation products as key value driver of industrial automation. 
H5 The selected market segments perceive enhanced employee motivation through 
industrially automated work places as key value driver of industrial automation 
products. 
62 
H6 The S(jlected market segments perceive corporate responsibility exhibited and 
facilitated through use of industrial automation as key value driver of industrial 
automation products. 
H7 The selected market segments perceive competitiveness achieved in the market 
vis-a-vis other firms facilitated with the use of industrial automation products as 
key value driver of industrial automation. 
3.2.4.3 Comparison of key value drivers of different market segments. 
HI.The key value drivers of Automobile segment are different from Chemicals 
industry 
H2.The key value drivers of Automobile segment are different from Food and 
Beverage industry 
H3.The key value drivers of Automobile segment are different from Metals 
industry 
H4.The key value drivers of Automobile segment are different from Machines 
industry 
H5.The key value drivers of Automobile segment are different from Oil and Gas 
industry 
H6.The key value drivers of Automobile segment are different from Power 
industry 
HI.The key value drivers of Chemicals segment are different from Automobile 
industry 
H2.The key value drivers of Chemicals segment are different from Food and 
Beverage industry 
H3.The key value drivers of Chemicals segment are different from Metals industry 
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H4.The key value drivers of Chemicals segment are different from Machines 
industry 
HS.The key value drivers of Chemicals segment are different from Oil and Gas 
industry 
H6.The key value drivers of Chemicals segment are different from Power industry 
HI.The key value drivers of Metals segment are different from Automobile 
industry 
H2.The key value drivers of Metals segment are different from Chemicals industry 
HS.The key value drivers of Metals segment are different from Food and Beverage 
H4.The key value drivers of Metals segment are different from Machines industry 
HS.The key value drivers of Metals segment are different from Oil and Gas 
industry 
H6.The key value drivers of Metals segment are different from Power industry 
HI.The key value drivers of Machines segment are different from Automobile 
industry 
H2.The key value drivers of Machines segment are different from Chemicals 
industry 
H3.The key value drivers of Machines segment are different from Food and 
Beverage 
H4.The key value drivers of Machines segment are different from Metals Industry 
H5.The key value drivers of Machines segment are different from Oil and Gas 
industry 
H6.The key value drivers of Machines segment are different from Power industry 
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HI.The k(iy value drivers of Oil and Gas segment are different from Automobile 
industry 
H2.The key value drivers of Oil and Gas segment are different from Chemicals 
industry 
H3.The key value drivers of Oil and Gas segment are different from Food and 
Beverage 
H4.The key value drivers of Oil and Gas segment are different from Metals 
industry 
H5.The key value drivers of Oil and Gas segment are different from Machines 
industry 
H6.The key value drivers of Oil and Gas segment are different from Power 
industry 
HI.The key value drivers of Power segment are different from Automobile 
industry 
H2.The key value drivers of Power segment are different from Chemicals industry 
H3.The key value drivers of Power segment are different from Food and Beverage 
H4.The key value drivers of Power segment are different from Metals industry 
HS.The key value drivers of Power segment are different from Machines industry 
H6.The key value drivers of Power segment are different from Oil and Gas 
industry. 
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3.2.4.4 Relationship of value drivers of industrial automation products with 
the buying decision of industrial automation products. 
HI.The value drivers viz.Inventory, Safety, Reliability, Workers, High Flexibility 
and Low Flexibility together have a direct relationship with the buying decision of 
automation products. 
H2. Inventory has a direct relationship with the buying decision of industrial 
automation products 
H3. Safety has a direct relationship with the buying decision of industrial 
automation products 
H4. Reliability has direct relationship with the buying decision of industrial 
automation products 
H5.Workers have a direct relationship with the buying decision of industrial 
automation products 
H6. High Flexibility has a direct relationship with the buying decision of industrial 
automation products 
H7.Low Flexibility has an inverse relationship with the buying decision of 
industrial automation products 
3.2.5 Specification of Information needed 
This section describes the specific information that would be sought from the 
respondents to study the research problem. 
3.2.5.1 Componentl 
This component involves identification of key value drivers for selected market 
segments. Seven market segments viz. automobiles, chemical, food and beverage, 
metal, machine, oil and gas and power belonging to both discrete as well as 
process manufacturing industries have been selected . 
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The key value driver of Manufacturing performance and firm' responsiveness was 
studied through a comprehensive set of its value drivers namely operational 
performance factors like Throughput, Flexibility, Reliability and Time-to-market 
and firm' responsiveness factors like support in decision making ability for its 
managers through IT integration in the firm ,flexibility of responses to its various 
stakeholders, the collaboration achieved across its work groups, business and 
supply chain members and the coordination of its business processes beyond its 
physical boundaries. 
The key value driver of Manufacturing cost included the following value drivers, 
usage of raw materials, usage of plant floor space, optimization of work force, 
savings in energy, reduction of rework, repair and maintenance work , reduction of 
scrap and wastage generated during production , reduced inspection and control 
activities and reduced inventory levels maintained by the firm. 
Safety, a key value driver was measured by its value drivers viz. physical safety of 
the plant, worker safety from physical injury and work-place environment safety 
The customer satisfaction key value driver were measured by measuring value 
drivers of customer satisfaction like quality of products and service levels, 
production status and in-production -quality visibility provided by manufacturers, 
responsiv(mess to customers' changes in demand and preferences and meeting the 
commitmfmts of scheduled deliveries. 
Employee motivation is taken up as a key value driver of industrial automation 
products and responses sought on some of the value drivers related to industrial 
automation products like employee development facilitated by these products, 
working environment (safe working practices, hygiene, ergonomics ) and pride 
experienced by the workers working in organizations using these products. 
The value drivers of corporate responsibility, taken as a key value driver, seek 
responses on its elements like production of sustainable products and services by 
manufacturing firms. Stakeholder collaboration (suppliers' compliance, materials 
reporting and disclosures, training and education and human rights), business 
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ethics (intellectual property, bribery ,child labor and human rights), commitment to 
employee well being, ecological stewardship (reduction of environmental impacts, 
resource conservation),economic development (wages and benefits, community 
development) 
The key value driver, competitiveness of firms takes into account value drivers like 
cost leadership enjoyed by firms vis-a-vis others in the same industry, product 
differentiation, excellence in market segment/ geographic areas/niche markets, 
corporate image, ability to deliver globally and innovativeness abilities rendered to 
them through use of industrial automation products. 
Thus, thirty eight value drivers of industrial automation products, based on 
literature review and consultations with industry and academic experts have been 
identified, The respondents were asked to rate the significance of the influence 
these value drivers witnessed with the use of industrial automation products in 
their firm. 
3.2.5.2 C()mponent2 
The information provided by the first component would be sufficient enough to 
provide tlie requirements of the second component .A separate discussion is as 
such not required for this component at this stage. 
3.2.5.3 Components 
Modeling the relationship between the value drivers of industrial automation 
products and the buying decision of automation products by manufacturing firms is 
the focus of this component. Quantitative information on sales turnover, net profit, 
inventory,, revenue earned from exports ,number of employees employed by the 
firm, market share of the firm ,number of accidents over a period of year at the 
factory premises , regulatory compliance of the firm to ISO standards like ISO 
9000, ISO 14000 and ISO 18000, total number of hours of operation at the plant, 
percentage of time lost per year due to breakdowns etc at the plant, and qualitative 
information on flexibility of operations witnessed in the factory, initiafives of lean 
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manufacturing , product range, market position would be required for this 
component. Moreover, this information in particular would be required from both 
users' and non users' or low level users' of automation products. The users' are the 
firms which use factory automation products, industrial automation software as 
well as information technology based Enterprise Resource Planning, Supply Chain 
Management and Customer Relationship Management systems. The non users' 
would be firms engaging in only manual work or low levels of automation like 
lathes, conveyor belts etc. 
3.4 Scope of the Study 
The present study is done at two levels: 
At the first level, it attempts to understand the key value drivers of industrial 
automation products with the help of post implementation experience of heavy 
users' of selected market segments. 
Scope of this part of the study is 
1. That it takes into account the most recent experience shared by the 
managers with industrial automation products used in their manufacturing 
firms. The study is cross sectional in nature. 
2. The market segments selected for study are Automotive, Chemicals, Food 
and Beverage, Metals, Machinery, Oil and gas and refining and power 
generation sectors. 
3. It is limited by geography since only those firms which have their 
registered offices in the National Capital Region of India and listed on the 
Centre for Monitoring Indian Economy (CMIE), Prowess, Corporate 
Database form the target population for the study. 
4. The focus of study of manufacturing firms in this part of the study is 
limited to firms having an annual sales turnover of or more than 500 crores 
continuously for three consecutive years. 
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The second level of the study regresses a set of value drivers on the buying 
decision of industrial automation products. 
For this, data has been used (section D of the questionnaire) from the sampled 
firms having sales turnover of or more than 500 crores for three consecutive years. 
The data have been collected on manufacturing firms not using industrial 
automation products or using very low levels of automation. 
The scope; for this part of the study can be outlined as follows 
1. Thie correlation of the value drivers of industrial automation products with 
th(5ir buying decision by manufacturing firms has been attempted and 
established on a small set of value drivers. 
2. Thie non users' category of manufacturing firms is selected on the basis of 
th(Mr annual sales turnover which should be equal to or less than 10 crores 
for three consecutive years. 
3. Thie data from the non users' has been utilized for this part of the study only 
as per requirements of the regression tool applied. 
4. Thie sampling frame for selecting the sample for non user category of 
manufacturing firms is also the CMIE, Prowess corporate database and is 
limited to the ones which have registered offices in the NCR region in 
ln(iia. 
3.5 Data Collection 
This section describes the development of the research instrument, the sampling 
process and the administration of the final questionnaire. 
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3.5.1 Research Instrument Development 
The development of the multi-item scale used for collecting the data involved 
many steps which have been described below. 
Step 1. Identification of initial items 
The purpose of this step was to develop a comprehensive set of items/ value 
drivers associated with the use of industrial automation products. 
This process of identification of initial variables was undertaken in the following 
two steps. 
Data from public and proprietary sources, including company and industry reports 
and special studies were collected. As many indicators as possible and from as 
many sources as possible, each reflecting different aspects of the value driver were 
taken to ensure a more comprehensive, more reliable measure . 
l.a) Developing the list of value drivers and key value divers 
A comprehensive set of value drivers associated with the use of industrial 
automation products was first identified from an extensive review of literature, 
these wen; classified into four major groups of key value drivers and sub groups 
(wherever applicable) of key value drivers. The initial list of key value drivers and 
value drivers is shown in Fig.l. 
l.b) Selecting a reduced set of items based on qualitative judgment 
This list vras validated by soliciting input from ten experts in the field of factory 
automation and information technology from industry and academia. 
The process refined the initial list where some value drivers were dropped, others 
were refined, reorganized, with other sub-groups of key value drivers and some 
new value drivers were added. Time-to-market was added as a value driver, risk 
reduction was taken same as meeting commitments of scheduled deliveries, 
capacity-increased manufacturing throughput abilities was dropped from the list. 
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work-place environment safety was dropped , it was considered to be a part of 
working practices under employee motivation , company image and ability to 
deliver globally were regrouped under strategic value drivers. 
The resulting key value drivers and value drivers are shown in Figure 2. 
Step 2 Validating the items and developing a purified scale 
For developing a purified scale, a pilot survey was conducted where data were 
collected from a pretest sample on which statistical analysis was performed. Both 
the steps are described below. 
2.a) Pilot survey 
The pilot survey consisted of forty one questions. 23 respondents were selected 
from the industry including three from academics for the same. 
The respondents selected from industry from the Ghaziabad and Sahibabad areas 
of NCR and were involved with the selection, implementation and buying 
decisions of industrial automation products. Personal interviews with the help of a 
structured questionnaire were taken from the selected respondents. The responses 
were sought on a five- point Likert scale .The categories on the Likert scale and the 
associated scores were 
(1) Absolutely insignificant 
(2) Fairly insignificant 
(3) Neutral 
(4) Fairly significant 
(5) Absolutely significant 
Comments received from the respondents were incorporated which led to 
rephrasing and rewording certain items, regrouping and reorganizing some other 
items under different classes. Thus, the final questionnaire was developed. 
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2.b) Final Questionnaire Development 
A detailed questionnaire was drafted to thoroughly investigate various aspects of 
the research problem. The questionnaire has been divided into three sections A, B 
and C Each section constitutes questions on related aspect of the problem sought to 
be investigated. 
Section A contains questions which would help prepare a profile of the 
respondents. The questions asked here were the name of the respondent, the name 
of the company, the designation at which the respondent was working at, the office 
address and the manufacturing sector with which the firm identified it self with. 
Section B was designed to collect the data from the respondents based on their 
observatictns and experience of handling and working with advanced 
manufacturing technologies and thereby automation products. 
The value; drivers of industrial automation products on which responses were 
sought wsre grouped under four major categories of key value drivers viz. 
technological, economic, social and strategic. 
The respondents were asked to put a score of 1 to 5 on a five point Likert scale 
ranging from (1) absolutely insignificant to (5) absolutely significant. 
The questions in section C , were a combination of qualitative and quantitative 
variables which included financial indicators of the firm, quantified data for 
ascertaining measures of reliability, safety etc. of plant operations and the 
regulatory compliance standards practiced by the firm .Questions regarding market 
segments served by firms and the quality of product manufactured were also 
included in this section. 
2.b.l) Reliability and validity 
The reliability of the questionnaire was checked at two stages one at pilot level and 
the other vi'ith the help of actual data collected. The results of the reliability test on 
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the actual data confirmed the results of the pilot data This enhanced the level of 
confidence in the instrument used for data collection and analysis. 
Intemal consistency reliability of the questionnaire was ascertained by applying 
Cronbach alpha test. The test was done with the help of Statistical Package for 
Social Sc^ iences SPSS, (version 12). 
The Crotibach's alpha estimates tell us about how highly the value drivers in the 
questioniimre are interrelated and this helps us to conclude two main issues. First 
whether the composite of the value drivers for each key value driver gives us an 
overall observed score which is a reliable measure of the key value driver or not. 
Second, whether the hypothesized sets of value drivers for each key value driv er 
work together logicall>' or not. 
The reliability estimates based on the actual data collected is tabulated as under. 
Table: 2.b.l Reliability Estimates. 
Key Value drivers 
l.Manufacturing Performance and 
company responsiveness 
2. Mamiifacturing Cost 
3. Safety' 
4. Customer Satisfaction 
5. Employee Motivation 
6. Corporate Responsibility 
7. Competitiveness 
No. of Items 
9 
10 
3 
4 
^ J 
6 
6 
Cronbach's 
Alpha 
0.865 
0.789 
0.842 
0,738 
0.702 
0,842 
0,826 
The range of the reliability test is lying between 0.702 and 0.865 which is above 
0.60 (the cut-off suggested by Nunally, 1967) in all cases. It confirms that the 
value drivers for each key value driver are related. The reliability estimates for the 
key value drivers are high since the classes contained a group of structured items 
under th(;m. 
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3.5.3 Designing the Sampling Plan 
The sampling design process includes the following four steps 1) Defining the 
target population 2) sample selection and 4) Determining the sample size 
3.5.3.1 Target population 
The targei; population for the present study, was defined in terms of element, 
sampling unit, extent and time 
The Engineering and Technical Managers of Manufacturing companies formed the 
element of the target population 
The sampling unit constituted all manufacturing firms with their registered offices 
in the NCFl in India and listed on the CMIE, Prowess Corporate Data base. 
The NCR in India is the extent of coverage of the target population and the time 
frame available for the present study was from Jan '2004 to the December of 
'2007. 
3.5.3.2 Sample selection 
These manufacturing firms were put through certain qualifying criteria for their 
inclusion in the sample to be studied. 
Since two types of sample sets had to be generated, two sets of criteria were 
applied to the target population. 
The first set of the sample would represent the heavy user category of industrial 
automation products in India and the second set would represent the non users of 
industrial automation products these firms would be the ones which use absolutely 
no automation in their firms or use very low levels of automation if any. 
The set of qualifying criteria for heavy users of automation category was as 
follows 
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One, onl}/ those manufacturing firms which belonged to selected manufacturing 
sectors viz. Automobiles, Chemicals, Food and Beverage, Metals, Machinery, Oil 
and Gas and Refining and Power Generation and Transmission were considered. 
Second, only those firms within these manufacturing sectors whose annual sales 
turnover for three consecutive years i.e., years 2004, '05 and '06 was either equal 
to or more than 500 crores was selected. Cases where either reportage for a 
particular year was missing or the sales turnover fell down from 500 crores was 
eliminated. 
The set o1^  qualifying criteria for non user/low level users of automation category 
was as follows 
The annual sales turnover for three consecutive years i.e. 2004, '05 and '06 was 
either equal to or less than 10 crores. Here, along with the turnovers the technology 
notes of the firms listed was studied for confirming their non user status. 
The firms were excluded from the sample set if sales turnover for any particular 
year out of the years under consideration was missing or if the sales turnover for 
consecutive years increased from the 10 crore criteria or if a firm's technology 
note showed technology usage or R& D commitment. 
3.5.3.3 Sample size 
The total number of sampling units (population) obtained for the user category of 
industrial automation products had fourty one manufacturing companies while the 
total number of sampling units representing the non user category was twelve. 
Since the sampling units in both the cases were a small number, the entire 
population was chosen as the sample for both the cases. Thus, a census 
representing users of industrial automation products and non users/very low levels 
of usage of industrial automation products was obtained for the present study. 
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3.5.4 Administering the questionnaire ^ " i - , . . ' ..a' 
For administering the questionnaire, an appointment was sought from the 
Engineering and Technical Managers of the selected company under study. The 
respondent was chosen keeping in mind that he was from engineering, materials 
management, works management, or factory management areas. 
But, the nature of the questionnaire was such that some information were not 
available with the technical engineering managers so they were collected from 
other department of the concerned organization like Human Resources ,Finance 
and Mark(2ting departments. 
The survey was conducted in three phases. 
The first phase was undertaken in the first week of July' 06 and continued till 
second week of Aug'06. During this period data was collected from a total of 20 
firms. 
In the second phase data was collected from the first week of Nov'06 to the end of 
the month where 14 companies were covered. 
The third phase was taken up during the second week of Dec' 06 through the 
second week of Jan '07; data from 19 companies was collected during this time. 
The responses were gathered from executives by personally visiting the 
organizations and interviewing them. 
The whole process resulted in thirty nine out of forty one questionnaires in the 
'user' category, and twelve out of twelve in the 'non user' category giving a total 
of fifty one questionnaires which were used for final analysis. 
3.6 Data Analysis 
Having collected the data, analysis was done along the lines of the objectives set 
forth for the research. 
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The following statistical tools were adopted. 
3.6.1 Lagrange's Interpolation 
The responses obtained on a scale of 1-5 were measured by weighted average 
method. This measurement helped in identifying the most important category 
constructs/ item variables. 
A grand iiverage was calculated for each of the item variables across all selected 
market se^ gments .This average was ranked and that presented a clearer picture of 
the relative importance these variables lent to the broader categories of the value 
drivers. 
Lagrange's interpolation method was applied to convert the scale of 1-5 to a scale 
of 1-7.A two by two matrix (Lagrange's Modified table) was obtained after 
applying the Lagrange's interpolation .Two rankings were received .The first 
ranking was the ranking of the value drivers of each market segment and the 
second ranking was of the ranking of the value drivers across all market segments. 
For example, the key value drivers of the automobile sector were ranked on a scale 
of 1-7. 
The Lagrange's interpolating polynomial is the polynomial P(x) of degree < (n-1) 
that passes through the n points 
(x,.>', = f{x,)),{x2.y2 = f{x:)),...,{x..y„ = /(x„)),and is given by 
P(;c) = ^]/';(jc)...Equation (1) 
where. 
" X-Xt 
Pi{.x) = y, II ... Equation (2) 
/ t = l X, — Xk 
Mj 
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Written explicitly, 
( X - X z ) ( x - X 3 ) . . . ( x - X „ i ( X - X i ) ( x - X ) ) . . . ( ^ - X . ) 
(Xi - X2)(Xi - X3)...(Xi - X») (X2 - Xi)(X2 - X))...(^^ " Xn) 
P{x) 
(x - Xi)(x - X2)...(x - x„ -1) 
^ ^^  ^ ^ ^ >... Equation (3) (X« - Xi)(x„ - X2)..,(X« - X, -1)) 
3.6.2 Analysis of Variance 
To test the equality of importance of value drivers between market segments an 
Analysis of Variance was conducted on tlie data set obtained by the Lagrange's 
method. 
When the numerical measurements across the groups are continuous and following 
assumptions are satisfied, Analysis of Variance (ANOVA) is used to compare the 
means of the groups. 
The assumptions are. 
i) Randomness and Independence 
ii) Normality 
iii) Homogeneity of variances 
The first assumption ensures that the obtained samples of data have been drawn 
from the 'c' populations randomly and independently. 
The second assumption, normality, states that the values in each sampled group are 
drawn from normally distributed populations. In case of violation of this 
assumption, nonparametric alternatives to the one-way ANOVA F- test are 
available. 
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Lastly, the third assumption, homogeneity of variance, states that the variance 
within each population should be equal for all populations 
The ANOVA procedure used for the completely randomized designs (CRD) is 
referred to as a one-way ANOVA. 
In ANOVA the total variation (SST) in the outcome measurements is decomposed 
into variation that is attributable to differences among the groups and variation that 
is due to chance or attributable to inherent variation within the groups. Within-
group variation (SSW) is considered experimental error. Among-group variation 
(SSA) is attributable to treatment effects. 
Among Group Variation 
(SSA) 
d.f=c-l 
Total Variation 
(SST) 
d.f=n-l 
Within Group 
Variation (SSW) 
d.f=n-c 
Figure 3 6: Partitioning the total variation in a completely randomized design. 
where 'c' indicates the number of groups. 
represents populations whose measurements are randomly and independently 
drawn, fellow a normal distribution, and have equal variances. 
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The null hypothesis of no differences in the population means. 
HQ: \i\--= \i2 = ... = yic ...Equation (4) 
is tested against the alternative that not all the 'c' population means are equal: 
Hi: Not all j^-s are equal (where j = 1, 2 . . . c) 
'n' is the total number of observations contained in all groups combined (that is , 
n=ni+n;)+ ... + nc) 
The Total Variation represented by the sum of squares total (SST) is . 
<• n, 
SST^Jl Z (^^-^)'••-Equation (1) 
where 
c n, 
= w-
X = ^ - - ! — = overall or grand mean 
X^j = i* observation in group j 
Hi = number of observation in group j 
n = total number of observations in all groups combined 
(that is, n = ni+n2+ +nc) 
c= number of groups of the factor of interest 
Among-G roup variation represented by sum of squares among groups (SSA) 
The sum of squares among groups (SSA), is measured by the sum of the squared 
differences between the sample mean of each group X and the overall or grand 
mean X, weighted by the sample size n in each group. The mathematical 
expression is represented in Equation 2 
SSA = j ] n,{X -Xf ... Equation (2) 
where 
c = number of groups being compared 
nj = number of observations in group j 
X = 
sample mean of group j 
X = overall or grand mean 
Within-Group variation represented by sum of squares within groups (SSW) 
The within group variation usually called the sum of squares within groups ( 
SSW) measures the difference between each observation and the mean of its own 
group and sums the squares of these differences over all groups. The within -group 
variation is computed using equation 
c n, _ 
SSW = X Z ( ^ ' X) ' ...Equation (3) 
where 
Xy = ith observation in group j 
Xj = sample mean of group j 
Because c levels of the factor are being compared, there are c - 1 degrees of 
freedom associated with the sum of squares among groups. Because each of the c 
levels contributes Uj - 1 degrees of freedom, there are n - c degrees of freedom 
associated with the sum of squares within groups because 
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In addition, there are n - 1 degrees of freedom associated with the total sum of 
squares because each observation Xy is being compared to the overall or grand 
mean X based on all n observations. 
Each of these sums of squares is divided by its associated degrees of freedom and 
three variances or mean square terms- Mean Square Among (MSA), Mean Square 
Within, (MSW )and Mean Square Total (MST) are obtained. 
MSA = SSA/ c-1.. .Equation (4) 
MSW= SSW/n-c ... Equation (5) 
MST= SST/ n-1... Equation (6) 
The F-test statistic is computed as the ratio of two of the variances MSA to MSW 
in 
Equation (7) 
F-MSA / MSW .. .Equation (7) 
The F-test statistic follows an F distribution with c - 1 degrees of freedom 
corresponding to MSA in the numerator and n - c degrees of freedom 
corresponding to MSW in the denominator. For a given level of significance a, the 
null hypothesis is rejected if the computed f-Test statistic is greater than the upper 
tail critical value Fu from the F-distribution having c-1 degrees of freedom in the 
numerator and n-c degrees of freedom in the denominator. 
Thus the decision rule is Reject Ho if cal F > Fu' otherwise do not reject Ho, 
Thus, the ANOVA procedure provides an F test in which the null hypothesis is 
rejected at a selected a level of significance only if the computed F statistic is 
greater than Fu'the upper-tail critical value of the F distribution having c - 1 and n -
c degrees of freedom 
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However, in case of accepting the alternative hypothesis, a post hoc analysis is 
required to draw the conclusion about the population means. In other words, at 
least one or some combination of means is significantly different. To determine 
exactly which sectors differ, all possible pair wise comparisons between the sectors 
can be made by using a procedure developed by John Tukey. 
The Tukey's test enables simultaneous examination of the pairs of groups. The first 
step is computing the differences, X f X^' (where j i- is not equal to j') among all 
c( c -1 )/2 pairs of means. 
The critical range for the Tukey- procedure is then obtained using Equation (8) 
Critical Range = (A J (—+—) 
2 n, n, 
where Quis the upper-tail critical value from a Studentized range distribution 
having c degrees of freedom in the numerator and n - c degrees of freedom in the 
denominator. 
To apply the Tukey's procedure to the present study, there are — ways i.e. 7(7 -
l)/2 = 21 ...Equation (9) possible pair wise comparisons to be made as there are 7 
sectors under study 
3.6.3 Logit Analysis 
An important part of the study is to understand the value drivers influencing the 
buying decision of industrial automation products. 
Thus the factors (value drivers) influencing the buying decision of automation 
were investigated .The investigations were done for their statistical significance for 
one and their individual impacts on the decision making for the other. 
For this purpiose a binary choice model was fitted using maximum likelihood 
estimation. 
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A binary choice or qualitative response model has only two possible outcomes 1 
andO. 
The probability of an event occurring is assigned a value ' I' and a value '0' if the 
event does not occur. The probability of either of them happening is denoted by 
'P'. 
In Logit estimation one hypothesis that the probability of the occurrence of the 
event is determined by the function 
Pi = F(Zi)= ... Equation (1) 
1 + e"' 
Where Z = p, - (32 X, +P3 X2 + |34 X3 + Ps X4... Equation (2) 
Where Pi, is the intercept coefficient 
and P2, P3... are the estimates of the coefficients of the logit regression . 
X|, X2, X3, X4... are the explanatory variables or the independent variables. 
As Z tends to infinity, e'^  tends to 0 and p has a limiting upper bound of 1 .As Z 
tends to minus infinity, e'^  tends to infinity and p has a limiting lower bound of 
O.Hence there is no possibility of getting predictions of the probability being 
greater than 1 or less than 0. 
The marginal effect of Z on the probability, which will be denoted f (Z), is given 
by the derivative of this function with respect to Z. 
/ (Z) = ^ ^ ' ' ^ ...Equation (3) 
d^ (l + e-'j 
Two Implications of the effect of changes in Z on the probability can be noticed 
1. The probability is very small for large positive or large negative values of Z 
and 
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2. The sensitivity f the probability to changes in Z is greatest at the midpoint 
value of zero. 
As applied to Equation 2, the function becomes. 
p = 1 /1+e•^^V 'V^ . . • Equation (4) 
If we fit the model using a statistical package on the computer we get an output 
indicating the parameter estimates (regression coefficients) along with other 
estimates like standard error etc. 
The model is fitted by maximum likelihood estimation using an iterative process to 
estimate the parameters. 
To calculate the marginal effects of the explanatory variables on 'p'we need to 
calculate 
dp/d Xj...Equation (5) 
This can be attempted in two steps, p is a function of Z , and Z is a function of Xi_ 
so 
dp / d X|= dp / dz . dz /d X, = f (Z) |32 ...Equation (6) 
The marginal effects of the explanatory variables are calculated at their mean 
values . 
Thus, 
f(Z) ^2= e'''/( 1 + e " ^ ) ^ ^2-Equation (7) 
where ^2 = coefficient of Xi at its mean value 
In other words, at the sample mean, a one- point increase in XI increases the 
probability of i;he event occurring by a certain percentage. 
The logit regression model was applied using a set of variables which included 
86 
inventory, flexibility H, flexibility low, safety, reliability and so on . These 
independent variables were regressed on the buying decision for automation. 
Chapter five presents the relevant results obtained and the discussions of these 
results. 
3.7 Operational Definitions 
Value Driver 
Kaufman (1998) asserts that during any purchase situation, certain aspects or 
attributes of a product or service will represent value to the purchaser. It is also 
likely that a combination of attributes represents value to the customer, the sum of 
the attributes results in a buy decision. 
A customer \'alue criterion may be defined as 
An attribute (or characteristic) of a product or service considered by a 
purchaser to be a primary reason for selecting a specific product ( or service) 
because it enhances the value of the purchaser's output( business to business 
customers) or improves their lifestyle (consumer customers) 
The value driver concept as used by Rappaport's (1986) approach to competitive 
advantage suggests: "any strategy designed to promote competitive advantage 
must, in the final analysis, meet the test of sustainable value creation. The value 
creation process in turn depends on the translation of compefitive dynamics into 
forecasts of value drivers". 
Key Value I>river 
It is observed from the literature that researchers have identified a large number of 
attributes and made varying attempts to classify them. 
For example, (Mohanty, 1993) has considered six types of attributes: strategic; 
technological; human; social; preproduction costs; and direct production cost 
factors. 
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Sambasivarao and Deshmukh have adopted numerous attributes for the design and 
implementation of AP. They have also classified attributes into five categories: 
economic; human; social; strategic; and technological attributes. 
There is certainly no shortage of identification and classification of the attributes 
and issues affecting decisions about AP. Researchers have perceived the attributes 
with different names but the spirit behind the expression is the same. 
A large number of attributes are identified from the literature and classified into 
five categories. The majority of authors have referred to these same attributes but 
with different expressions. These attributes are as 
Market Segments 
The market segments in this study has been referred to the market segmentation 
applied for Indian manufacturing sector by a leading US multinational selling 
Industrial Automation products .The market segments selected for the present 
study are Autcmotive, Chemicals, Food and Beverage, Metals, Oil and Gas and 
Refining and Power generation and transmission industries. 
Buying Decision 
Basic psychological processes play an important role in understanding how 
consumers actually make their buying decisions .Marketers must try to fully 
understand the customers' buying decision process -all their experiences in 
learning, choosing, using and even disposing of a product. 
3.8 Limitations of tlie study 
This section outlines the limitations of the study. 
1. The study has been mostly based on the observations made by the 
executives and hence the attitude of the respondent towards automation 
affecting the respondents' observations cannot be denied. 
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2. The executives asked to give their current observations with regard to 
automation usage in their plants and the past and future status of 
automation in the selected companies has not been considered. 
3. Since the scope of the study limits its geographical coverage of companies 
with their registered offices in the National Capital Region in India but 
there are many companies of the same nature operating outside of this 
region do not fall in the purview of this study. 
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CHAPTER 4 
KEY VALUE DRIVERS OF INDUSTRIAL 
AUTOMATION PRODUCTS 
CHAPTER 4 
KEY VALUE DRIVERS OF INDUSTRIAL AUTOMATION 
PRODUCTS 
Introduction 
This chapte:' presents the analysis of data and its results for the first part of the 
study. 
The first pait of the study was done with an aim to identify the key value drivers of 
heavy, Indian, industrial automation users'. For the purpose of the study, the heavy 
user segments' of industrial automation products which were selected were 
Automotive, Chemicals, Food and Beverage, Metals, Machinery, Oil and Gas and 
Refining and Power generation and transmission sectors' of Indian Manufacturing 
Industry. 
The chaptei" is divided into four sections; viz sections 4.1,4.2,4.3 and 4.4. 
Section 4.1, focuses on, the value drivers of the key value driver categories .The 
highlighted value drivers are the ones which according to all the market segments 
under study were perceived to have the most impact on the key value driver 
categories studied. Thus, the results of section one are indicative of the perception 
of all the market segments under study. 
Section 4.2 deals with the key value drivers at the individual market segment level. 
Here, the analysis presents the hierarchy of the seven value drivers obtained for 
each market segment on a scale of 1-7, using the Lagrange's interpolation method. 
The third section, 4.3 examines the different market segments for significant 
differences in their key value drivers. The hypothesis is tested by One-way analysis 
of Variance (ANOVA). 
The fourth section, 4.4 lists the market segments which are statistically different 
from each of the segment studied. The same is done by applying the Tukey' Test. 
4.1 Evaluation of importance of value drivers of key value drivers 
The response for each value driver associated with a key value driver category was 
obtained on a Likert scale of 1 -5. The total key value driver categories were seven 
and the total number of value drivers studied under these categories was forty-one. 
The scores of the value drivers for each category for all market segments were 
converted into v/eighted averages. The highest weighted average of a value driver 
meant that it was the most important in its category. 
4.1.1. Manufacturing Performance and Company Responsiveness 
The critical value drivers appear to be the ones which directly impact the factory 
operations at the plant floor. Thus, the highly important functional benefits 
constitute improvements in reliability of factory operations .enhanced 
manufacturing throughput, and flexibility rendered to plant operations by applying 
automation. 
Table 4.1.1: iVlanufacturing Performance and Company Responsiveness 
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3.6 6 
3.9 4 
3.8 5 
3.8 5 
3.8 5 
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92 
The Table 4.1.1. shows the averages of the value drivers of Manufacturing 
Performance and Company Responsiveness. The figure 4.11. illustrates the 
relative importance of the value drivers. 
Manufacturkig Performance and Company Re!^ oBSiven«.vs 
Jaiiin|i|OJifl*i>rm»<i(M»a<lco-o»*iMioaofbinine«a •••m.n,n..r.:^ . ...:.y„ii.......•»,.£—&&J 3.4 
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Collal)4rflioaMcro»nrMk,sri«ip«,1>ns. &-mF^y th«m, "-n*—••••••••».»...iJE.-.:..::«ir.irii."i;t. Zi^,imm^ 3 j 
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DedMoauMlani; »• • .r»<n.~.*'iv :^f;rw.m,i:,m-.£.n£SiiimSSI 3 .9 
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Figure: 4.1.1.; Manufacturing Performance and Company Responsiveness 
4.1.2. Costs 
The Table 4.1.2. depicts the averages obtained on the ten value drivers taken, 
impacting cost. 
The rankings obtained illustrate that energy consumption is most significantly 
impacted by ajiplying automation vis- a -vis other factors. 
Automation impacts costs incurred on repair and maintenance of equipments, 
inspections and controls and costs of handling customer complaints quite 
significantly. 
The usage of plant floor space, inventory levels at the shop floor and the usage of 
raw material seem to be the least impacted by automation, in that order. 
Automation impacts, though to a lesser degree, the usage of human resources in the 
firm as is evident by its fifth rank. 
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Table 4.1.2: Cost 
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4.1 J . Safety 
The value drivers of safety show a high impact of automation, as is reflected in the 
high average values obtained for all the three components of safety. 
Table 4.1.3 exhibits the averages and the ranks obtained by the respective value 
drivers. The same can also be seen from the figure 4.1.3. 
94 
Worker safety has been ranked as the most significant value driver closely 
followed by safe work environments and safety rendered to plant infrastructure in 
firms using automation. 
Table 4.1 J: Safety 
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Figure 4.13: Safety 
4.1.4 Customer Satisfaction 
A unique feature of this value driver seems to be that a significant impact has been 
observed by automation users on almost all aspects of customer satisfaction that is 
product quality, customer responsiveness and service related aspects. 
The Table 4.1.4 helps show the finer differences, product quality has the highest 
average on the 5 point scale and is ranked first amongst the value components of 
customer satisfaction Responsiveness to customers is ranked second while meeting 
commitment of deliveries, though, third in terms of ranking is almost as important 
as the other two. 
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Table 4.1,4: Customer Satisfaction 
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Fig.4.1.4: Customer Satisfaction 
4.1.5. Employee Motivation 
Automated companies motivate employees most in terms of the work related 
practices v/hich are safer work, cleanliness, hygiene, comfort levels and improved 
ergonomics. 
Table 4.1.6 shows that the impact of automation is observed most highly in the 
case of the working environment followed by other psychological motivations like, 
increased confidence through enhancing and upgrading of skills through handling 
more sophisticated tools and techniques .The rankings of the value drivers as 
derived from their average values is represented in figure 4.1.6. 
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Table 4.1.5: Employee Motivation 
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Fig.4.1,5: Employee Motivation 
4.1.6. Corporate Responsibility 
Six dimensions of corporate responsibility were evaluated for their significance; 
the averages obtained for each one of them determined their overall impact on the 
category. 
As seen from the table 4.1.6, the area of corporate responsibility, as observed by 
the executives where automation has been most effective is producing good quality 
products 
The next in importance is the employee welfare measures where automation is able 
to generate a significant impact; ecological stewardship through environment and 
resource conservation is another value driver which gets a good average of 4.21 
and hence asserts its significance .The areas where relatively less effect of 
automation has been observed is the area of business ethics. Business ethics here 
relates to practices such as Intellectual property, bribery, child labor, sensitivity to 
human rights etc 
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Figure 4.1.6 is a graphical representation of the rankings obtained for each 
driver based on their average values. 
Table 4.1.6: Corporate Responsibility 
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4.1.7. Competitiveness 
The value driver category of competitive advantage constituted three value drivers 
on which responses were sought. 
Certain conclusions can be drawn from the average scores and the ranks of the 
value drivers as represented in Table 4.1.7 and figure 4.1.7. 
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Firstly, automation is a significant enabler of product differentiation (4.77) which 
is very clos(;ly related to (4.76) the excellence achieved in market segments served/ 
product line offered / geographical markets covered .Secondly that automation also 
impacts a company's pursuit for cost leadership which in turn may give it a 
competitive advantage. 
Thirdly, all the value drivers are almost similarly influenced by automation or in 
other words, competitiveness as a value driver category seems to be impacted to a 
large extent by automation status of a firm. 
Table 4.1.7: Competitiveness 
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4.1. Results of evaluation of importance of value drivers across all market 
segments 
The following points can be summarized concerned with each key value driver 
1. With regard to the key value driver of Manufacturing performance and 
firra' responsiveness to the market, it has been observed that value drivers 
impacting core plant operations like reliability of operations and 
manufacturing throughput have been ranked as most important. Amongst 
the value drivers of information technology related aspects decision support 
has been most emphasized, closely followed by value drivers of flexibility 
and collaboration which IT related industrial automation products provide. 
2. The value drivers of manufacturing costs most impacted by industrial 
automation products are reduced costs of energy consumption and the costs 
related to time saved with the help of automation. 
3. The 'Safety' value driver perceived to be most critically impacted by the 
use of automation products is worker safety from physical injury. 
4. Quality seems to be the most dominant value driver for he key value driver 
of customer satisfaction and is perceived to be most significantly impacted 
by the use of industrial automation products. 
5. Woi-king environment made up of factors like cleanliness, hygiene, 
comfort, safer working conditions and improved ergonomics is perceived to 
be the most significant advantage of use of industrial automation products 
as far as employee motivation is concerned. 
6. Quality of products is found to be the strongest value driver which is 
perceived by the manufacturing industry in India to be driving he key vale 
driver of corporate responsibility for them. Employee well being comes a 
clos(; second here. 
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7. Product differentiation advantage is perceived to be most significantly 
impacted by the use of industrial automation products, excellence achieved 
in the market segment/product line/geographical area through the use of 
automation are ranked highest as the value drivers of competitiveness for a 
manufacturing firm. 
4.2 Evaluation of Importance of Key Value Drivers across individual market 
segment 
The focus of this section is to bring out the hierarchy of key value drivers of each 
market segment studied. 
4.2.1 Construction of Lagrange's Raw Table on a scale of 1-5 
An average value, of seven key value drivers, across seven manufacturing sectors, 
taken for study, is presented on a two dimensional Table, Table 4.2.1 below. The 
averages obtained are on a scale of 1 -5. 
The first cell here, cell 1 1 , shows an average value of 4.44, indicates that the 
manufacturing performance and company responsiveness has an evaluated 
importance score of 4.44 across the automobile industry. Since it's a score on a 1-5 
scale, the score reflects a high significance of automation on the sector's 
manufacturing performance and company responsiveness. 
The significance evaluation of other value drivers across the automobile sector can 
be noted as 4.75 for example for Customer Satisfaction 4.95 for Competitiveness. 
A similar assessment can be done for the Machinery sector where, the sixth cell 
shows an average value of 4.16 and asserts that the machinery sector gives an 
average score of 4.16 for Corporate Responsibility. Similarly the group of 
companies belonging to the Power sector, give an average significance evaluation 
score of 4.09 to the same key value driver. 
Moreover, cell 1 1 with a significance evaluation score of 4.44 can also be 
compared with cell 3 1 with a significance evaluation score of 2.8. It would imply 
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that the value driver category 'manufacturing performance and company 
responsiveness' is observed to be more significant by the automobile sector (4.44) 
than the Food and Beverage sector (2.8). 
The average score of 4.26 of cell 1 2 can be compared with cell 6 2 having a score 
of 4, implying that on a scale of 1-5 automation has been slightly more effective in 
bringing costs down for the Automobile sector than the Oil and Gas sector. 
Table 4.2.1: Lagrange's Raw Table with Value driver Categories on a scale of 
1-7 
I I I 
1^ r Market 1. 2 3. 4. 5 6. 
segments 
Automobiles 4.44 4.26 4.46 4.75 3.97 4.16 
Chemicals 3.85 3.68 4,46 3.7 3.2 3.9 
Food and B. 2.8 3.9 4.5 4.1 3.9 4 
Metals 4.2 3.9 4.5 4.4 3.8 4.1 
Macliirer>- 4.4 4,07 4.67 4.64 3.79 4.16 
Oil and Gas 4.16 4 5 4.75 4,37 4.37 
t 
i 
.T 
! 
The Average scores obtained on a scale of 1-5 and depicted in Table 4.2.1 were 
then converted on a scale of 1-7. This was done by Lagrange's interpolation 
method. 
A qualitative measure of 1-7 is exhibited in Table 4.2.2. Here the qualitative 
measure coiresponding to a value of '1 ' on a 1-7 scale would be 'remarkably low' 
while it would mean 'extremely high' for a response value of '6 and 'remarkably 
high'for a response value of'7'. 
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4.2.2 Construction of Lagrange's modified table on a scale of 1-7 
For clarity and e;ase of understanding the seven Icey value drivers of each market 
segment are ranked P' to T* 
This will give us a clear hierarchy of key value drivers of the respective market 
segments. Moreover, the quantitative judgment criteria enables us to understand 
the implication of importance of these key value drivers ranked as 1^  ,2"'' and so on 
till 1 th 
Table 4.2.2.: Qualitative Measure of the values on a scale of 1-7 
l i . j ' 1 
W • 
pr -
u Tl 
1 
Table 4.2.3 is a modified two dimensional Lagrange's table which was obtained 
after the conversions. 
The first cell here, cell 1 1 , shows a value '7', it signifies that for automobile 
sector the contribution of automation in their observed manufacturing performance 
and company responsiveness is remarkably high. 
In the same manner a value of' 1' for cell 3 3 would interpret as that the impact of 
automation observed on the value driver of Safety for the Food and Beverage 
sector is very low.While,4' 7 with a value of '6' would read something like; the 
impact of automation observed by the Metals Industry on their competitiveness is 
extremely high. 
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The cell 1' 1 with a value of '7' can be compared with cell 3 1 as that the impact of 
automation observed by automobile sector on their manufacturing performance and 
company responsiveness is remarkably high while its observed impact for Food 
and Beverage sector is on the contrary, remarkably low. 
Table: 4.2.3: Lagrange's Modified Table with Value driver on a scale of 1-7 
C.Resp Ke\ Val 
Drheirs 
Market , 
ue 
> • 
' 
segments 
Automobile 
Chemicals 
Food iind B. 
Metals 
Machinen, 
Oil and Ga s 
Perf 
1 
7 
5 
1 
6 
7 
6 
Cost 
2 
7 
^ 
J 
4 
4 
6 
5 
Saf 
3 
1 
1 
1 
1 
^ J 
7 
C.Sat 
4 
7 
1 
3 
5 
6 
7 
E.Mot 
5 
5 
1 
5 
4 
4 
7 
 
6 
4 
4 
1 
4 
4 
7 [ 
4.2J Results of evaluation of importance of Key value drivers across 
individual market segment 
With Lagrange's Modified Table 4.2.3 the hierarchy of key value drivers for each 
of the market segments can be interpreted. 
4.2 J.l Key value drivers for Automobile Industry 
The three key value drivers in the 'remarkably high' ('7') category for this sector 
are manufacturing performance and company responsiveness, (cell 1 1), Cost (cell 
1 2) and Customer Satisfaction, (cell 14) and Competitiveness, (cell 17) Thus for 
the automobile sector automation has added maximum value to increasing its 
manufacturing performance and its responsiveness, reducing its cost of production 
and enhancing the satisfaction levels of its customers. The sector also perceives it 
to be helpful in increasing its competitiveness in the market. 
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Table 4.23.1(a) Raoked value drivers of Automotive sector 
Key value 
Dri%er 
1 
Rank l" 
Man. throughput. Time-
to-market 
Rank 2"" 
Flexibilit\ 
Ranks"" 
Flexibility- of 
responses 
Collaboration 
2 Energ\ Rew ork. repair Insijection and control Customer complaints 
and maintenance 
3 Worker satet> Physical satet\-of the plant Work place safet\ 
4 Quality deli\eries Visibility-
5 Emplo>'ee de -^elopment Working environment Pride 
6 sustainable products and Economic dexelopment Employee nell being 
ser\-ices Stakeholder collaboration 
7 Product differentiation deli\ er globalh Cost leadership 
Market excellence 
The table 4.2.3.1(a) shows that manufacturing throughput and time to market are 
ranked T', flexibility ranks 2"** and the flexibility of responsiveness, collaboration 
ranks 3"* for the value driver. For cost, energy, rework, repair and maintenance are 
ranked 1 ^  inspection and control ranks 2"'' and customer complaints ranks 3'^ ''.For 
Safety, worker safety takes the 1*' rank, 2"'' ranked is physical safety of the plant 
and work place safety is ranked 3 '^'.For customer satisfaction, quality takes the first 
position followed by scheduled deliveries and visibility which takes the 3 '^' rank. 
Employee development ranks 1 ^  followed by working environment followed by 
pride for the value driver employee motivation. For corporate responsibility, 
sustainable products and services takes the first position, followed by economic 
development and stakeholder collaboration and the third position is taken by 
employee well being. Product differentiation takes the first position, global 
dehvery ranks second and cost leadership ranks third for competitiveness in this 
market segment. 
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4.2.3.2 Key value drivers for Chemical Industry 
As the table 4.2.3 shows the chemicals sector sees the value of automation mainly 
in enhancing its manufacturing performance and responsiveness. The degree of 
importance observed by the sector is very high. 
Table 4.23.2 (a) Ranked value drivers of Chemicals sector 
Key value Rank l"* Rank 2"" Rank 3"" 
Dri%er 
1 Man. tliroughpiit. Time-to-niarket Flexibilih-
2 Energy Rework, repair Time Inspection and control 
and maintenance 
3 Worker sateh Work place safet). safety of 
plant 
4 Quality respoasi\eness to Customer Visibility 
5 Pride Employee de\elopment Working em ironment 
6 sustajiMble products ;md Emplo> ee weli bemg Economic Stakeholder 
services de\"elopment collaboration Business 
etliics 
7 Market excellence Corporate image Product difterentiation 
The table 4.2.3.2 (a) shows that manufacturing throughput and time to market are 
ranked P' and 2"'' respectively, and the flexibility of responsiveness ranks 3"^ for 
the key value driver- manufacturing performance and Company responsiveness 
.For Cost, energy, rework, repair and maintenance are ranked l '^,time ranks 2°'' and 
inspection ranks 3'^ ''. For safety, worker safety takes the 1^  rank; the 2"'' is taken by 
physical safety of the plant and work place safety. For customer satisfaction, 
quality takes the first position followed by responsiveness to customers while 
visibility takes the 3^ "^  rank. Pride ranks V\ followed by employee development 
followed by working environment for employee motivation. For Corporate 
responsibility, sustainable products and services takes the first position, followed 
by economic well being and economic development taking the 2^ position and 
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stakeholder collaboration and business ethics takes the third position. Market 
excellence takes the first position, corporate image ranks second and product 
differentiation ranks third for competitiveness for Chemicals. 
4.2 J J Key vallue drivers for Food and Beverage Industry 
The sector pei'ceives the value of automation in the employee motivation and 
competitiveness areas. 
Table 4.2.3_3 (a) Ranked value drivers Food and Beverage sector 
Key value Rank 1' 
Driver 
Rank 2"* Rank 3 ' 
Man throughput 
Energx 
Worker safet> 
Qxialit\-
Flexibiht> Time-to-market 
Time Work force 
Work place safet). safet>' of 
plant 
respoiisi\eness to Customer 
deli\er\ 
Pride 
Visibilit\ 
Working emiroimient 
Employee dcAelopment 
sustainable products and Employee well being 
serMces Stakeholder coUabtvation 
Business ethics 
Product differentiation Corporate image 
Economic 
de\"elopment 
Deli\er\- globally 
The table 4.2.3.3 (a) above shows that Manufacturing throughput and Flexibility 
are rank 1'" and 2"'' respectively, and the time to market ranks 3 '^' for 
manufacturing performance and Company responsiveness .For cost, energy ranks 
1^ ', time ranks 2"** and work force ranks 3"*. For safety, worker safety takes the 1^  
rank, the 2"*^  rank is shared by work place safety and safety of the plant. For 
customer satisfaction, quality is at the first position followed by responsiveness to 
customers and visibility is at the 3"* position. Working environment and employee 
development ranks l", followed by pride for employee motivation for the market 
segment. For corporate responsibility, sustainable products and services takes the 
first position followed by employee well being. Product differentiation takes the 
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first, corporate image the second and global delivery the third position for the 
competitiveness for Food and Beverage segment. 
4.2.3.4. Key ^  alue drivers for Metals Industry 
The metals sector acknowledges extremely high significance of automation in the 
improvements it brings about in manufacturing performance and responsiveness. It 
also finds it most useftjl in ensuring its competitiveness in the market. 
Table 4.23.4 (a) Ranked value drivers of Metals sector 
Key value Rank 1"^  
Driver 
Rank 2" 
1 Miin throughput. Decision making 
Flexibility 
Time-to-market. 
R<:liabiUt\ 
Rank 3 " 
Collaboration, 
hitegration 
2 
3 
4 
5 
6 
Energy. Time 
\ '^orker safet>' 
Quality 
Employee de\elopment 
sustainable products 
sarsices 
and 
Customer complaint 
satet\'of plant 
Responsi\ eness to Customer 
deii\er\'. Visibilit\' 
Working emironment 
Stakeholder collaboration 
Rework, repair and 
maintenance Scrap 
and \va.stage 
Work place safet)" 
Pride 
Business etliics 
Employee well being 
Product difterentiation Co,st leadersliip 
Market excellence 
Coqx)rate image 
global deli\ er\' 
The table 4,2.3.4 (a) above shows that manufacturing throughput, flexibility, time 
to market, reliability are first rankers while decision making is at the 2"*^  rank, 
collaboration and integration of information across work groups, business and 
supply chain rank 3"^^ for manufacturing performance and company responsiveness 
.For cost, snergy and time rank l '^,customer complaints ranks 2^ and rework, 
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repair and maintenance, scrap and wastage ranics 3'^ ''. For Safety, worker safety 
takes the number one rank while number 2 is safety of plant and number 3 is work 
place safely. For customer satisfaction, quality takes the first position followed by 
responsiveness to customers and visibility. Employee development ranks \^\ 
followed by working environment and pride for the 2"** and the 3'^ '' ranks. For 
corporate responsibility, sustainable products and services takes the first position, 
which is fallowed by stakeholder collaboration and business ethics and employee 
well being. Product differentiation and market excellence are at the first position, 
cost leadei-ship at the second and corporate image and global delivery at the third 
position for competitiveness for metal segment. 
4.2 J. 5 Key value drivers for Machinery Industry 
The Machinery sector seems to perceive automation as a bundle of value; it sees it 
contributing very significantly to manufacturing performance, reducing costs, 
enhancing customer satisfaction and its competitiveness. The sector finds it useful 
where its competitiveness and ability to expand internationally is concerned. 
Table 4.2 J. 5 (a) Ranked value drivers of machinery sector 
Ke> ^ alue 
Driver 
1 
2 
3 
4 
Rank l"^  
Mtm tliroiigliput. 
Time 
Worker sifet}' 
Qiialit> 
Rank 2"" 
Time-to-market 
Energ> 
Work pkice satety 
respoasi\eness to 
delhen 
Customer 
Rank 3'* 
Decision making 
Inspection and control 
siifet}' of pkin 
Visibilit\ 
Working emiromnent Pride 
Employee de\"ekipment 
, . ., 1 i > Economic de\ek>pment Business etliics 
6 siistamable products and '^  
ser\ices 
_ Product differentiation , , , , „ , . , , , , , 7 ,. Market excellence Global deinen 
mno\ati\eness 
The table 4.2.3. 5 (a) above shows that manufacturing throughput ranks 1^ ' ,time to 
market ranks 2"^ and decision making ranks 3'^ '' for manufacturing performance and 
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company responsiveness. For cost, time ranks 1^ ', energy ranks 2"'' and inspection 
and control ranks 3'^. For Safety, worker safety is at 1^  rank, work place safety and 
Safety of plant is at 3"^ rank .For customer satisfaction, quality takes the first 
position followed by responsiveness to customers and scheduled delivery which is 
followed by visibility into production status. Working environment and employee 
development ranks 1^ followed by pride .For corporate responsibility, sustainable 
products and services takes the first position, followed by economic development 
and followed by business ethics. Product differentiation and Innovativeness take 
the first position. Market excellence takes second and global delivery the third for 
competitiveness for the machinery segment. 
4.2 J.6 Key value drivers for Oil and Gas Industry 
Safety and coiporate responsibility are values which oil and gas sector perceives, 
like none other, to be highly related to its automation status. The sector 
nevertheless finds automation useful in motivating its employees, satisfying its 
customers and enhancing its competitiveness in the market. 
Table 4.2.3.6 (a) Ranked value drivers of Oil and Gas sector 
Key value Rank 1'^  Rank 2"'' RankS'* 
Driver 
1 Man throiiglipiit. Tiine-to- Flexibility Reliabilit}, 
market collaboration 
integration 
2 Energy .Work force Time Reuork. repair and Plant tkxir space 
niaintemmce Scrap and 
wastage Raw material use 
Inspection and control 
3 Worker satety. Work place 
satety .satet>' of plant 
4 Oualit> .Visibility I)eli\ en. customer 
responsheness 
5 Working emironment Pride 
6 sustainable products and Stakeholder collaboration, 
services Employee well Business etliics 
lieing. Economic 
de'.elopmeiit Ecological 
stewardsliip 
7 Pnxiuct differentiation Coiporate image. Cost leadership 
Market excellence iniio\ati\eness 
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The table 4.2.3.6 (a) above shows that manufacturing throughput, time to market 
are first rankers while flexibility ranks 2"''. Reliability, collaboration and 
Integration of information across work groups, business and supply chain ranks 3'^ 
for the manufacturing performance and company responsiveness. For cost, energy 
,time and work force rank 1 ,^ rework, repair and maintenance, scrap and wastage, 
raw material usage and inspection and control rank 2"** while plant floor space 
usage ranks 3'^ ''. For safety, worker safety, work place safety and safety of plant are 
1^ ' rankers. For customer satisfaction, quality and visibility take the first position 
followed by responsiveness to customers and delivery. Working environment and 
pride are the 1'' rankers for employee motivation. For corporate responsibility, 
sustainable products and services, employee well being, economic development 
and ecological stewardship take the first position, followed by stakeholder 
collaboration and business ethics at the second position. Product differentiation and 
market excellence takes the first position, corporate image and innovativeness take 
the second and cost leadership takes the third position for competitiveness for the 
segment. 
4.2 J.7 Key vallue drivers for Power Sector 
For the Power sector, the most important value of automation, it seems, is the 
manufacturing performance and company responsiveness and safety benefit which 
it attributes highly to its automation usage. 
Table 4.2 J.7 (a) Ranked value drivers of power sector 
Key ^ alue 
Driver 
1 
2 
3 
Rankl" 
Mail throiigiiput 
Time 
Worker .satet\' 
Rank 2""' 
Time-to-market 
Energy 
Work place satet^  
of plant 
.safety 
Ranks"" 
Decision making 
Customer complaints 
4 C)ii'iJit> .respi>nsi\enes.s to deli\en .Visibility 
Customer 
5 Wcirking emiromnent Pride 
Employee de\ elopment 
6 sustauiable products and Econoinic de\ elopment Stakeholder 
services, employee well being collaboration 
7 Product difterentiation Market Corptvate image Cost leadership 
excellence 
The table 4.2.3.7 (a) above shows that manufacturing throughput, time to market 
and decision mal<iag are ranked 1^  ,2"'' ,3"* respectively. For cost, time ranks V\ 
energy 2"** and customer complaints 3^ '*.For Safety, worker safety ranks 1 ^  ,work 
place safety and safety of the plant rank 2"'' .For customer satisfaction, quality and 
responsiveness to customer takes the first position followed by delivery and 
visibility at the 2"'' position. Working environment and employee development are 
the number 1 rankers followed by pride for employee motivation. For corporate 
responsibility, sustainable products and services and employee well being take the 
first position, economic development and stakeholder collaboration take the 
second. Product differentiation and market excellence rank 1st corporate image 2"*^  
and cost leadership ranks3rd for competitiveness for the Power segment. 
4.3 Comparison of Key Value Drivers of Different Market Segments 
The different market segments in this section are examined for their differences in 
their key value drivers. 
4.3.1. One-Way Analysis of Variance 
Since the question that is before us is, whether the various market segments of 
users' of industrial automation products differ in terms of their key value drivers or 
not. 
We shall apply one -way ANOVA to examine the differences in the mean values 
of key value drivers of industrial automation products (dependent variable) for 
several categories of a single factor or independent variable (product users of 
industrial automation products.) 
The null hypothesis is that all means are equal, meaning thereby, that the mean 
values of key value drivers for the seven market segments (populations) are equal, 
Written statistically. 
Ho: Hi= \lf= ^3= ^l4= ^5= ^^ 6 =H7 
The null hypothesis is tested against the alternative one that is the mean values of 
key value drivers of not all the seven populations are equal 
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H i : Not all ^ij's are equal (where j = 1,2,3,4...7) 
The One -Way ANOVA was conducted on the SPSS (ver.l6) and the computer 
generated output is as under. 
Table 43.1: Computer generated one -way ANOVA Output 
Sum of Squares df Mean Square F Sig. 
Between Groups 405.543 6 67.590 14.175 ' 0.000 
Within Groups 300.400 ' 63 4.768 
Total " 705 »43 " 69 ^ ' 
The mean differeiKe in sigiuficant at the .05 le\el 
The Table 4.3.1 exhibits the following: 
1. 'Between samples' / between market segments variation, is 405.5, the 
within sample'/ within market segments is 300.4 and the total variation is 
705.9. 
The computed values of Mean squares between samples which is SSA/ df or 
405.5/6 in this case, and Mean squares within samples that is 300.4/63 are also 
seen. 
2. The F ratio or the ratio of the MSA/MSW has been obtained as 14.175. 
3. The above table shows that the calculated value of F is 14.175 and the 'p ' 
value that is the probability of obtaining an F statistic as large as or larger 
than the one obtained, given that the null hypothesis is true is 0.00. The p 
value of 0.000 indicates that there is a 0% chance of observing differences 
this large or larger if in fact the population means for all the seven 
segments are all equal. 
4.3.2 Interpretation of the Result of One-Way ANOVA 
Since the 'p'value is 0.00 is less than the a of 0.05, the null hypothesis of equal 
category means is rejected. 
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Thus, it shows that the effect of the independent variable (different categories of 
industrial automation product users') on the dependent variable (key value drivers 
of industrial automation products) is significant. 
4.4. Multiple Comparisons of Key Value Drivers of Different Market Segments 
In this section an attempt has been made to find out which market segments differ 
with regard to their key value drivers 
4.4.1. The Tukey's Honestly Significant Difference (HSD) Test 
Since all that is known is that there is sufficient evidence to state that the 
population means are not all the same, hence ,at least one or some 
combinations of means is significantly different. 
To determine exactly which market segments differ with respect to their key value 
drivers, all possible pair wise comparisons between the segments was made using a 
procedure called Tukey's Honestly Significant Difference test (John Tukey, 1951) 
This method is an example of a post hoc comparison procedure, because the 
hypotheses of interest are formulated after the data have been inspected. 
Holding the al':ernative hypothesis that is 
H ] : Not all Ujs are equal (wherej = 1,2,3,4...?) 
We will now (est the following seven sets of hypotheses by way of paired multiple 
comparisons 
Table: 4.4.1: Multiple Comparisons of Key Value Drivers of Different Market 
Segments 
M u U: 
H U Ll; 
H 11 . 1 ; 
H U U; 
H L! Lt4 
1 LI 
l i LI 
H L 
II a 
'1 .^ f 
u 
l i 
Ll, 
u, 
(1; 
H |U, 
H |Ll, 
H |LI; 
li p, 
H U 
u. 
' M. 
! - ' • 
' .1^ ' 
U 
l i 
11 
l i 
n 
l i 
P-
M. 
Li-
Ll. 
1 
n. 
u, 
Ll; 
U 
' U 
u 
II 
H 
\h 
! l 
p ; |.l, Ho jU6=|U7 
JLU |Ll H Ll [r 
j l i ; p-
U; jLl • 
Contd 
14 
! 1 U, 
i'^  p . 
n u 
<i p 
• 11 
' .ti 
u 
1.1 „ 
Ll 
- U 
U 
\L! 
i; 
ti 
i l Ll 
M Ll 
II U 
H. Ll 
! l 11 
Ll 
Ll 
Li 
U 
Ll 
11 L l ; 
II J-l . 
H p> 
i 
M 
II-
H Ll 4 Ll 
Where \i\ |4.2 , 1^-3 , |^ 4 , ^5 , M^  , ^y are the population means of Automobile 
Chemicals, Food and Beverage, Metals , Machinery, Oil and Gas and Power 
market segments respectively 
4.4.2. Result olTukey's (HSD) Test 
Table 4.4.4 is the computer generated Tukey's Honestly Significant Difference 
Output which was carried out using SPSS (ver. 16). There were 7 sets of 
hypotheses and 21 paired comparisons done. For example, the population mean of 
Automobile sector ((J-i) has been compared with that of Chemicals(|J,2), Food and 
Beverage(|X3), Metals (IX4), Machinery (|4,5) ,Oil and Gas (^6)^"^ Power( ^7)in 
that order. 
Table 4.4 J. Exhibit of the paired comparisons. 
U U : L l d . L l j.1 jLI 
J J ; L l v l . Ll L : |L1 
Ll U L l d , Ll L l p 
L> , | , l L l L l L I U L l 
jL f i J U U , Ll Ll 
11 U Ll l l L l , I ! U 
Ll- U Li Ll Ll l l U 
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Table 4.4.4: (Computer generated Tukey's Honestly Significant Difference on 
(I) VAR00001 I J) VAR00001 
SPSS( 
Mean 
Difference (I-
J) 
ver.l6) 
Std. Error 
1.00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
1.00 
3.00 
4.00 
5.00 
6.00 
7.00 
1.00 
2.00 
4.00 
5.00 
6.00 
7.00 
1.00 
2.00 
3.00 
5.00 
6.00 
7.00 
1.00 
2.00 
3.00 
4.00 
6.00 
7.00 
1.00 
2,00 
3.00 
4.00 
5.00 
7.00 
1.00 
2.00 
3.00 
4.00 
5.00 
6.00 
5.100000 
2.80000 
.60000 
-.50000 
-1.90000 
4.20000(*) 
-5.10000{*) 
-2,30000 
-4.50000(*) 
-5.60000(*) 
-7.00000(*) 
-.90000 
-2.80000 
2.30000 
-2.20000 
-3.30000C) 
-4.70000(*) 
1.40000 
-.60000 
4.50000C) 
2.20000 
-1.10000 
-2.50000 
3.60000O 
.50000 
5.60000O 
3.30000(*) 
1.10000 
-1.40000 
4.70000(*) 
1,90000 
7.00000(*) 
4,70000(*) 
2.50000 
1.40000 
6.10000(*) 
-4.20000(*) 
.90000 
-1.40000 
-3.60000(*) 
-4.70000(*) 
-6.10000(*) 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
,97655 
,97655 
,97655 
.97655 
.97655 
.97655 
.97655 
,97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
.97655 
,97655 
Sig./P 
.000 
.078 
.996 
.999 
,459 
.001 
.000 
.235 
.000 
.000 
.000 
.968 
.078 
,235 
.283 
.020 
.000 
.782 
.996 
.000 
.283 
.918 
.156 
.008 
.999 
.000 
.020 
.918 
.782 
.000 
.459 
.000 
.000 
.156 
.782 
,000 
.001 
.968 
.782 
.008 
.000 
.000 
9 5 % Confidence Interval 
Lower Bound 
2.1258 
-.1742 
-2.3742 
-3.4742 
-4.8742 
1.2258 
-8.0742 
-5.2742 
-7.4742 
-8.5742 
-9,9742 
-3,8742 
-5,7742 
-,6742 
-5,1742 
-6,2742 
-7,6742 
-1,5742 
-3,5742 
1.5258 
-.7742 
-4.0742 
-5.4742 
.6258 
-2.4742 
2.6258 
.3258 
-1.8742 
-4.3742 
1.7256 
-1.0742 
4.0258 
1.7258 
-.4742 
-1.5742 
3.1258 
-7.1742 
-2.0742 
-4.3742 
-6.5742 
-7,6742 
-9.0742 
Upper Bound 
8.0742 
5.7742 
3.5742 
2.4742 
1.0742 
7.1742 
-2.1258 
.6742 
-1,5258 
-2.6258 
-4.0258 
2.0742 
.1742 
5.2742 
.7742 
-.3258 
-1.7258 
4.3742 
2,3742 
7,4742 
5.1742 
1.8742 
,4742 
6,5742 
3.4742 
8.5742 
6.2742 
4.0742 
1.5742 
7.6742 
4.8742 
9.9742 
7,6742 
5.4742 
4.3742 
9.0742 
-1.2258 
3.8742 
1.5742 
-.6258 
-1.7258 
-3.1258 
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The Table 4.4.4 shows the 'p' value of each paired comparison at 5% significance 
level. 
The output shows the comparisons of the population means ()l) of each market 
segment with the population means of all others. 
After computing, the HSD, we can examine the absolute value of any or all 
differences between pairs of means from treatment levels to determine whether 
there is a significant difference or not. 
The hypothes(;s above would be tested one by one, using the 'p' value of each 
paired compaiison ( as shown in Table 4.4.4) and assessing if the difference is 
significant or not at the specified significance level of 5% 
The interpretation of the paired comparisons has been done as follows. 
From the Table 4.4.4, we examined the HSD output for the each of the pairs, 
wherever the p-value of the combination was found to be less than the specified a 
of 0.05, the null hypothesis was rejected. 
We have listed all null hypotheses of all the paired comparisons, the results are as 
under. 
Table 4.4.4(a) Null hypotheses of all the paired comparisons 
Key value diivers of Automobiles compared with other mai*ket segments 
Chemicals 
Ho. Ml=M2 
The p-value for tliis combmation is 0 ,000 which is less than the specified a of 
0.05. 
Null hypothesis rejected; sectors have significanth different value drivers. 
Food and Beverage 
H): !il=|i3 
The p-^aiue for this combination is 0 .078 \\liich is more than the specified a of 
0.05. 
Contd. 
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Null h\pothesis is accepted, there is no significant difference between the value 
drivers of the sectors. 
Metals 
H(.: Hl=^4 
The p-value for tliis combination is 0.996 \Aliich is more than tlie specified a of 
0.05. 
null Inpotliesis is accepted, tliere is no significant difference bet\^een the value 
drivers of the sectors. 
Machinery 
Ho: Hl=^5 
The p-value ibr this combination is 0.999 A\liich is more than the specified a of 
0.05. 
null h\pothesis is accepted, there is no significant difference bet^ ^een the value 
drivers of the sectors. 
Oil and Gas 
Ho: ^1=H6 
The p-value for tins combination is 0.459 \\liich is more than the specified a of 
0.05. 
Null hypothesis is accepted, there is no significant difference bet^ ^een the value 
drivers of the sectors.. 
Power 
Ho: Hi=\i7 
The p-value for tliis combinafion is 0.001 \\liich is less than the specified a of 0.05. 
Null h\'pothesis rejected: sectors have significanth different Aalue drivers. 
Contd. 
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Key value driveirs of Chemicals compared wifh other segments 
Food and beverage 
The p-valiie for tliis combination is 0.235 nliicli is more than the specified a of 
0.05. 
Null h>'pothesis is accepted, tiiere is no significant difference between the value 
drivers of tlie sectors. 
Metals 
Ho: 1X2= 4^ 
The p-valiie for this combination is 0 ,000 A^ Iiich is less than the specified a of 
0.05. 
Null hypothesis rejected; sectors have significanth different value drivers 
Machinery 
Ho: H2=H5 
The p-\ alue for tins combmation is 0.000 \\liich is less than the specified a of 0.05. 
Null h\pothesis rejected; sectors have significanth different value drivers. 
Oil and Gas 
Ho: ^l2=|i6 
The p-value lor this combmation is 0 .000 \\liich is less than the specified a of 
0.05. 
Null h}pothesis rejected; sectors have significanth different value drivers. 
Power 
Ho: ^2=|Li7 
in Contd. 
The p-value for tliis combination is 0.968 \^ ilich is more tlian the specified a of 
O.OS.the 
Null Ii>pothesis is accepted, there is no significant difference bet\^een the value 
drivers of the sectors. 
Food and Beverage compared with other segments 
Metals 
Tiie p-value for this combination is 0 .283 ^^ •hich is more than the specified a of 
0.05. 
Null h\"potl:iesis is accepted, there is no significant difference betA\een tlie \alue 
drn ers of tl:ie sectors 
Machinery 
Ho: )Ll3=M5 
The p-valufj for tins combmation is 0.020 \\liich is less than the specified a of 0.05 
Null h\potliesis rejected; sectors have significanth' different value drivers. 
Oil and Gas 
H«: |U3=iU„ 
The p-A'alue for tliis combination is 0,000 wiiich is less than the specified a of 0.05. 
Null h} pothesis rejected; sectors ha^  e significantly different \alue drn ers. 
Power 
H(H, |i3^M7 
The p-value for tins combination is 0 782 wliich is more than the specified a of 
0.05. 
Null hypothesis is accepted, tliere is no significant difference betA\een tlie value 
drivers of the sectors. 
Contd. 
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Metals compared with other segments 
Machiner>' 
H«: |Ll4=]Ll5 
The p-value for tliis combination is 0 .918 ^ l^lich is more than the specified a of 
0.05. 
Null hypothesis is accepted, there is no significant difference bet^ ^een the value 
drivers of the sectors. 
Oil and Gas 
Tlie p-^alue for tins combination is 0 .156 which is more than the specified a of 
0.05. 
Null h>pothesis is accepted, there is no significant difference betv\een the value 
drivers of tlie: sectors. 
Power 
H«: 1^ 4=1^ 7 
The p-value for tliis combination is 0.008 \Aliich is less than the specified a of 0.05, 
Null Inpotliesis rejected; sectors ha\e significant!} different value dmers. 
Machinery compared with other segments 
Oil and Gas 
Ho. |H5=|ll6 
The p-\alue for tliis combination is 0 .782 which is more than the specified a of 
0.05. 
Null hypothesis is accepted, there is no significant difference bet^ •^een the value 
Contd 
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drivers of the sectors. 
Power 
Ho: H5=M7 
The p-vahie for this combination is 0 .0(X) wirich is less tlian tlie specified a of 
0.05. 
Null hypothesis rejected: sectors have significant!} different value dri\ ers. 
Oil and Gas compared with other segments 
Power 
Ho: M6=^7 
The p-\alue for this combination is 0 .000 \Aliich is less than the specified a of 
0.05, 
Null h)pothesis rejected: sectors have significanth different Aalue drivers. 
4.4 J. Results of Paired Comparisons 
This section liiscusses the results obtained for the comparisons done between the 
value drivers of different market segments. 
It was found out that 
The value di'ivers of the Automobile sector varied significantly with those of 
chemicals sector and Power sector 
The value drivers of Chemicals sector differed from those of automobiles, metals, 
machinery and oil and gas, this in other words means that the value drivers of 
automation of chemicals sector are different from all other sectors except power 
sector. 
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The Food and Beverage sector has similar value drivers as those of Automobiles, 
Chemicals, Metals and Power, they differ significantly with only those of machines 
sector and oil and gas. 
The metals sector differs significantly with Chemicals and Power sector; else it 
shares similarities with all others. 
The Machinery sector has value drivers which differ from those of Chemicals, 
Food and beverage and Power 
The oil and gas sector has significant differences with the value drivers of sectors 
like Power, Chemicals and Food and Beverage. 
The Power sector has similarities only with Chemicals and the Food and beverage 
sectors, it differs significantly with all the others. 
4.5 Conclusion 
In general, the important value drivers for automation for all sectors are 
Reliability, Energy Consumption , Time consumption , Worker Safety, Quality of 
Products, Sustainable products and services, Superiority at Marketing/Technology 
/Product Differentiation, Excellence in market Segment, Globally competitive 
products and Consistent practices and processes across boundaries 
Judged by the results of the one -way ANOVA and the Tukey's Honestly 
Significant Difference test it is found that the customer value of industrial 
automation products for each market segment is different. 
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CHAPTER 5 
MODELING THE BUYING DECISION AND THE KEY VALUE 
DRIVERS OF INDUSTRIAL AUTOMATION PRODUCTS 
Introduction 
In the previous chapter, an evaluation of the relative importance of the value 
drivers of different market segments for users of industrial automation was done; it 
led to identification and evaluation of some value drivers which were perceived as 
important across all sectors. 
A comparison of the key value drivers of each market segment led to finding 
similariti(js and differences these market segments shared in terms of their value 
drivers. 
This chapter attempts to study the relationship between the value drivers of 
automation and the buying decision of automation products .It uses the 
econometric technique of logit analysis which is a multiple regression analysis 
method for the same. 
Sections 5.1 -5.3 discusses the results of the logit analysis, highlighting the 
marginal effects of the value drivers on the probability of a firm being automated. 
5.1 Logiit Analysis 
A Logh /malysis was done to study the impact of value drivers that were likely to 
determine; the decision to automate factory and business operations. 
The logit model is an econometric technique that is used to model qualitative 
responses and can be used to study the factors that determine the decision to buy or 
not to bu>' a product. 
The dependent variable (observed variable) can take two values -'yes' if the 
product is owned by the entity in question (companies here) and 'no' if the product 
is not owned by the same. 
If the de|3endent variable is 'yes' it can be denoted by 1, and if the dependent 
variable h 'no' it can be denoted by zero. 
The independent variables are factors which could influence this decision to either 
buy or not buy the product. 
In the present study, the logit model is used to determine the value drivers that lead 
to automation. 
The statistical notations of the dependent and the independent variables as they 
apply to the present study are as below. 
The probeibility of the occurrence of the event in logit estimation is given by 
Pi = F (Z,) = 1 /(1 + e"^')... Equation (1) 
Here, pi would be the probability whether the company uses automation and would 
be a function of Zj 
Where, Zi = p, + p2 INVENTORY + p3 SAFETY + p4 RELIABILITY + P5 
WORKERS + P6 HIGH FLEXIBILITY + py LOW FLEXIBILITY ...Equation (2) 
The independent variables are the value drivers of automation. 
The work-in -progress and finished goods inventory reported by companies and 
measured in rupees '000 crores is denoted by INVENTORY 
SAFETY is a dummy variable that takes the value 1 if the firm has high levels of 
safety and takes the value -1 otherwise. 
The ability of a manufacturing company to ensure continuous flow of products in 
its plant ii) RELIABILITY. It was measured in terms of the total time lost by a 
manufacturing plant in a 
year due to breakdowns or other reasons. The value it took was the percentage of 
total worki ng hours the plant was up and functioning. 
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The total number of employees in the manufacturing company or the manpower of 
the compiany is denoted by WORKERS. 
HIGH FLEXIBILITY is a dummy variable which takes the value 1 if the 
manufacturing operations in the company are very flexible. 
It takes the value zero if the manufacturing operations have a low level of 
flexibilit}' and 
-1 if the operations are moderately flexible. 
On the oi:her hand, LOW FLEXIBILITY takes the value 1 if the operations have 
very low flexibility. It takes the value zero if the manufacturing operations are 
highly flexible and -1 if they are moderately so. 
Several t4odels were run on the SPSS (ver. 16) computer programme, using 
different sets of independent variables (value drivers) .However, most of them 
failed to solve the iterative procedure that is necessary to obtain the parameter 
estimates. The model consisting of inventory, number of workers, flexibility 
(High), flexibility (Low), safety and reliability as the independent variables could 
be solved. 
The models that could not be solved included value drivers viz. exports, product 
quality and regulatory compliance probably due to lack of suitable data on these 
variables. 
5.2 Results of the Logit Model 
As stated above the model consisting of inventory, number of workers, flexibility 
(High), flexibility (Low), safety and reliability as the independent variables could 
be solved. The Interpretation of the Logit model (section 5.2.2) and the major 
findings Avith regard to the relation of the value drivers with the automation levels 
of the firm is discussed in section 5.3. 
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5.2.1Parameter Estimates obtained from the Model, 
Table 5.1 shows the logistic regression output as obtained by using SPSS (ver.l6) 
programme on the computer. It shows the parameter estimates /coefficients of the 
various value drivers which were used as independent variables, the corresponding 
Wald Statistic which is the ratio of the coefficient / parameter estimate to the 
standard error of the coefficient/parameter estimate, and is a measure of the 
statistical significance of the respective independent variable. 
Table 5.2.1: Computer generated Logistic Regression output using SPSS 
(ver.l6). 
The LOGIT Procedure 
Analysis of Maximum Likelihood Estimates 
Parameter 
Intercept 
INV 
FLEX h 
FLEX 1 
WORKliRS 
SAFEl H 
RELl 
- - 1 --
Dlj Estimate i 
1 - 4 - - I - -
1 
i -16.3094 1 
1 ] 32.5242 
1 1 0.7475 1 
1 ] -1.1053 1 
! 0.0000391 
1 j 1.2557 1 
1 1 17.6246 ! 
Standard | 
Error i 
4--
10.8899 1 
19.4151 
0.8073 1 
1 .0158 1 
0.000128 1 
0.6171 1 
11.4112 ] 
Chi-Square 
2.2430 
2.8063 
0.8574 
1.1838 
0.0948 
4.1398 
2.3855 
1 
Wald Statistic 
2.81 
0.10 
0.81 
4.14 
2.38 
0.09 
2.47 
From the Regression output, Table 5.2.1 the following Table 5.2.2 is derived which 
presents the parameter estimates obtained from the logit model. 
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Table SJ: Parameter Estimates of the loffit model 
Value driver 
Inventory' 
Flexibility M 
FlexibiUty L 
Safety 
Reliability 
Workers 
Constant 
Coefficients 
32.52 
0.39 
-1.46 
2.51 
17.62 
0.00(X)4 
-17.21 
Standard Error 
19.41 
1.23 
1.62 
1.23 
11.41 
0.0001 
10.94 
Wald Statistic 
2.81 
0.10 
0.81 
4.14 
2J8 
0.09 
2.47 
Observing the values of the parameter estimates, it is seen that apart from 
Flexibility Low variable which has a negative sign denoting a negative relation 
with the d«!pendent variable, all other estimates impact the buying decision of 
automation positively. 
5.22 lDter]}retation of the Logit Model 
We have seen from above that variable (Z) is a linear function of the independent 
variables. The relationship has been dqjicted as in Equation 2. 
Zi = Pi + p:; INVENTORY + P3 SAFETY + p4 RELIABILITY + Ps WORKERS + 
P6 HIGH FLEXIBILITY + P7 LOW FLEXIBILITY 
In Logit esl:imates we hypothesize that the probability 'p'of the occurrence of the 
event (in this case, the probability that a company uses automation) is determined 
by the funclJon as in Equation 1 
p=F(Z)= l / l+e ' ^ 
As Z tends towards infinity e'^  tends towards zero and p has an upper bound of 1 
but as 
129 
z tends to minus infinity, e"^  tends to infinity and p has a lower bound of zero. 
Hence there is no possibility of getting predictions of the probability being greater 
than 1 or less than 0. 
The marginal effect of Z on the probability which will be denoted by f (Z) is 
F(Z) = dp / dZ = e"^  /(1 + e"^ )^  ...Equation (3) 
In this cas(5, the function is (as in Equation 1) 
p - _ 1 / 1 I p - P l I P2 INVENTORY + P3 SAFETY + (54 RELIABILITY + P5 WORKERS + P6 HIGH FLEXIBILITY + P7 LOW 
FLEXIBILITY 
5.2.2. [.Calculation of the Marginal Effect of Z on the probability of 
automati(»n 
The table 5.4 below presents the values of the value drivers of two companies, one 
using higli levels of automation, notated as 'A' and another with almost no 
automation notated as 'B'. 
We can calculate the estimated probabilities of their using automation from the 
values of their value drivers. 
The estimated probability of the company 'A' having automation products is 0.97, 
which is extremely high , in other words the model has predicted the value drivers 
of this finn to be positively associated with high probabilities of automation usage. 
The compiany 'B' has an estimated probability of having automation products in its 
firm to be 9.186*10"^  ,which is extremely low ,which signifies that these value 
drivers belonging to this firm are indicative of absence of automation products in 
this firm. 
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Table 522A: JMbrginal Effect of Z on the probability of automation 
Value Driver 
Invoatoiry 
Flexibiliity H 
Flexibiljity L 
Workers 
Safety 
Rdiabilify 
Z 
e^ 
P (probability of 
automaition) 
Company with 
high level of 
automation *A* 
0.01 
1.0 
0.0 
5000 
1 
0.98 
3.4828 
0.0307 
0^7 
Co. with No 
automation 
*B' 
0.0005 
0 
1 
200 
0 
0.40 
-11.5977 
108851.5 
9.186*10*' 
Value drivers at thdr 
sample mean 
0.28 
0.53 
0.20 
5462 
0.59 
0.90 
9J676 
8.54* 10 ^ 
0.999 
To calculate the marginal effects of the independent variables (value drivers) on p 
we need to calculate 
dp/dX 
where X= an independent variable 
The diffijrential can be calculated directly but the method used here is that we have 
broken up the calculation into two stages, p is a function of Z, and Z is a function 
ofX)_X:;,X3 XftSO 
dp = dp d Z f(Z)Pi ...Equation (4) 
dX, d Z * d X, 
Similarly, the marginal effect of other value drivers can also be calculated depicted 
by 
f (Z) h H^) h f (Z) P4. f (Z) h and f (Z) Pe. 
To summarize the effect of the value drivers on the buying decision of automation, 
we will calculate the marginal effects of the value drivers at their mean value, 
derived liom the sample. 
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522. iLCalcuIation of Marginal effect of the value drivers on the probability 
of automation 
The value of Z (on calculation) is 9.36768 which has been taken at the mean values 
of the explanatory variables. 
Therefore the value of e" is 8.54 * 10 -5 
Thu!ip= 1/1+8.54* 10'* = 0.999 
This shows that the probabUity of going for Automation at the mean values of the 
valu(j drivers is extremely high. 
The calculated values of the marginal effects of the value drivers are represented 
below in Table 5.2.2.ii. The Table also shows all the relevant values which went 
into calculating the marginal effects of the value drivers .The values of the 
coeflficients of regression/ parameter estimates of the value drivers (pi... Pe), the 
marginal effect of Z on p taken at the mean values of the value drivers that is f (Z). 
Table: 5.2.2. ii. Marginal effects of the value drivers at their mean values 
Valine driver 
Inveiatory(Pi) 
FlexJibility (p )^ 
FlexiibUity L (^ 3) 
Safeity (P4) 
Reliability (^ 5) 
Workers (Ps) 
Coefficient/ 
Parameter 
Estimate 
32.52 
0.39 
-1.46 
2.51 
17.62 
0.(M)004 
f(Z) Marginal 
effect of Z on p 
8.54 * 10 "^  
8.54 * 10 "^  
8.54 * 10 *-
8.54 * 10 •-
8.54 * 10 •-
8.54 * 10 "^  
Marginal Effect 
of independent 
var. 
f(Z)*p(i.,j)on 
n 
1* 
0.002778079 
3.33164E-05 
-0.000124723 
0.000214421 
0.00150522 
3.41707E-09 
Constant -1721 
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Marginal Effect of Inventory on the buying decision 
At the mean value of inventory a Rs. 1000 crore increase in the value of inventory 
in a company increases the probability of the firm buying automation products by 
approx. 0.2%. 
This is a very small amount and the reason is that for a firm with mean values of 
the explanatory variables, the estimated probability of buying automation products 
is very high (p=0.99 as calculated above). In other words a company having values 
equal to the mean values of the explanatory variables used in the model is likely to 
be autom i^ted and hence there is only a very little incremental impact on the 
probabilit)' to automate. 
Marginal Effect of Flexibility High on the buying decision 
An increase in the flexibility of operations in a firm with High flexibility impacts 
the probability of that firm for being automated by 0.003%. 
This is again a very small amount and the reason is that for a firm with mean 
values of the explanatory variables, the estimated probability of buying automation 
products is very high (p=0.99 as calculated before). In other words the company 
with such mean values of the explanatory variables is more likely to be automated. 
Marginal Effect of Flexibility Low on the buying decision 
At the mean value of Flexibility Low, a company with a low flexibility would be 
associated with very low levels of automation and the probability that it will 
impact the buying decision for automation is low. 
Marginal Effect of Safety on the buying decision 
At the mean value of Safety, a company with high safety has higher chances of 
being automated or in other words a high safety level is positively related with 
automation status of a company. An increase in safety levels of the company 
increases ii:s impact on the probability of its automation by 0.02%. 
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Marginal Effect of Reliability on the buying decision 
A high reliability is associated with high levels of automation as can be seen from 
the positive coefficient obtained for it from the logistic model. Moreover, a 1% 
increase in reliability of operations increases the probability of the company to be 
automated by 0.15%, at its mean value. 
Marginal Effect of Workers on the buying decision 
Though positively related, meaning an increase in the number of workers in a firm 
increases its chance of going in for automation, the marginal effect of workers on 
the automation status of a firm is very less as seen from Table 2. 
Thus , from the above discussion we can summarize that the value drivers of 
inventory, high flexibility, high levels of reliability and high levels of safety are 
related with automation status of the firm, low flexibility is not related to 
automated firms while number of workers a firm has positive though a negligible 
impact on the automation status of a firm .Thus the value of automation in other 
words to the firm who have gone in for automation can be assessed as ability to 
manage high levels of inventory, having higher flexibility at manufacturing 
operations, having better reliability of processes and lesser chances of losses of 
time due to breakdowns of machinery etc, have better safety levels. 
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Introduction 
This chapter is presented in three sections; section 6.1, 6.2, 6.3 and 6.4.Section 6.1 
deals with all the conclusions arrived at concerning the objectives set forth for the 
research. 
Section 6.2 presents the implications of the conclusions by summarizing the results 
of the various hypotheses tested in the study. 
Section 6.3 la>s down several recommendations based on the study while the last 
section outlines the areas for further research 
Section 6.4 lists the areas which can form the basis of further research in the topic. 
6.1 Conclusions 
The conclusions listed here are concerning the following: 
6.1.1. Identification and evaluation of most significant value drivers for the 
manufacturing sector in India. 
6.1.2. The key value drivers with their most significant value drivers and 
comparisons of key value drivers for each market segment 
6.1.3. Establishment of relationship between the value drivers and buying decisions 
6.1.1. IdentiHcation and evaluation of most significant value drivers for the 
manufacturing sector in India. 
The conclusions with regard to this area are as under 
1. The study confirms the literature on the growing urgency in the 
manufacturing industries globally to excel on parameters of cost, quality 
and delivery. 
2. Quality seems to be the most dominant concern for satisfying the customer 
with heavy users of industrial automation also as concluded by a study on 
SMEs in India by Dangayach and Deshmukh, (1995) and is perceived to be 
the most significant value driver of industrial automation products. 
3. Users' perceive reliability of operations and manufacturing throughput to 
enhance the manufacturing performance when automation is applied and 
though cost reduction is a major concern for Indian manufacturers also, as 
reported by Sandberg, (1992) for Swedish companies but savings resulting 
from energy consumption and time saved are considered most significant 
contributors towards reducing manufacturing cost. 
4. Worker Safety is acknowledged to be positively impacted by most of the 
heavy industrial automation users' and they regard clean, hygienic, less 
hazardous working environments as important employee motivators also. 
5. The understanding of the manufacturing industries studied with regard to 
corporate responsibility was that manufacturing firms can contribute 
significantly to resource conservation , reducing environmental impacts like 
pollution etc. good quality products and employee welfare measures is 
responsibility rendered well. 
6. Product differentiation, ability to deliver globally, corporate image, 
innovativeness cost leadership have been keenly perceived as most 
important value drivers of automation, the observation reinforces the 
literature where many studies talk of the relationship between advanced 
automation and competitive advantages for a firm (Zairi, 1991; Tyebjee, 
1993; Sambasivarao and Deshmukh, 1995; Burcher and Lee, 2000; Buxey, 
2000; Raymond, 2005, Chang et a/.2006; Gindy et al.2006) 
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6.1.2. The key value drivers with their most significant value drivers and 
comparisons of key value drivers for each market segment 
6.1.2.1. Automotive sector 
The automotive sector ranked four key value drivers namely manufacturing 
performance and company responsiveness, manufacturing costs, customer 
satisfaction and competiveness as the 'most remarkable' key value drivers of 
industrial automation products for them. 
The value drivers which ranked first on all the categories of key value drivers have 
been assimilated , these are manufacturing throughput ,time-to-market ,energy and 
rework, repair and maintenance ,quality , product differentiation and market 
segment excellence. 
The value drivers of the Automobile sector varied significantly with those of 
chemicals sector and Power sector 
6.1.2.2. Chemicals 
The chemicals sector sees its maximum value of industrial automation products 
driven by manufacturing performance and company responsiveness .This is in the 
category of 'very high' importance when compared to other key value drivers. The 
sector perceives very low significant advantage of automation as far as customer 
satisfaction; safety, employee motivation or its competitiveness in the market is 
concerned. 
The value drivers which ranked first on all the categories of key value drivers have 
been assimilated, these are throughput enhancements, energy, manufacturing 
throughput, energy, rework, repair and maintenance, worker safety ,quality pride, 
sustainable products and services. Market excellence 
The value drivers of Chemicals sector differed from those of automobiles, metals, 
machinery and oil and gas, this in other words means that the value drivers of 
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automation of chemicals sector are different from all other sectors except power 
sector. 
6.1.2.3. Food and Beverage 
This sector perceives the importance of employee motivation and competitiveness 
as 'very high' and perceives the impact of automation on the key value drivers of 
manufacturing performance, safety and corporate responsibility as remarkably low. 
The value drivers which ranked first on all the categories of key value drivers have 
been assimilated , these are manufacturing throughput, energy, worker safety, 
quality ,working environment ,employee development, sustainable products and 
services, product differentiation. 
The Food and Beverage sector has similar value drivers as those of Automobiles, 
Chemicals, Metals and Power, they differ significantly with only those of machines 
sector and oil and gas. 
6.1.2.4. Metals 
The metals sector acknowledges extremely high significance of automation in the 
improvements it brings about in manufacturing performance and responsiveness. It 
also finds it most as useful in ensuring its competitiveness in the market; it notes a 
high importance of reduction in manufacturing costs, employee motivation and 
corporate responsibility. The sector perceives a remarkably low contribution of 
automation in enhancing its safety. 
The value drivers which ranked first on all the categories of key value drivers have 
been assimilated , these are manufacturing throughput, flexibility, time-to-market, 
reliability, energy, time, worker safety, quality,employee development, sustainable 
products and services, product differentiation and market excellence 
The metals sector differs significantly with Chemicals and Power sector; else it 
shares similarities with all others. 
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6.1.2.5. Machinery 
The Sector seems to perceive automation as a bundle of value; it sees it 
contributing most remarkably in enhancing its manufacturing performance and 
company responsiveness, while it perceives an 'extremely high' contribution of 
automation in reducing its manufacturing costs , enhancing customer satisfaction 
and its competitiveness. 
The value drivers which ranked first on all the categories of key value drivers have 
been assimilated, these are manufacturing throughput, time, worker safety, quality 
working environment, employee development, sustainable products and services 
product differentiation and innovativeness. 
The Machinery sector has value drivers which differ from those of Chemicals, 
Food and be\'erage and Power 
6.1.2.6. Oil and Gas and Refining 
This sector perceives a remarkably high contribution of automation on four key 
value drivers, those of safety, satisfying its customers ,motivating its employees 
and unlike any other sector on corporate responsibility. 
Manufacturing performance and company responsiveness is ranked as contributing 
extremely highly to the benefits obtained from automation. 
The value drivers which ranked first on all the categories of key value drivers have 
been assimilated , these are manufacturing throughput, time-to-market, energy 
,work force, time, worker safety, work place safety ,safety of plant, quality 
,visibility, v/orking environment, pride ,sustainable products and services 
employee well being, economic development and ecological stewardship ,product 
differentiation and Market excellence 
The oil and gas sector has significant differences with the value drivers of sectors 
like Power, Chemicals and Food and Beverage. 
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6.1.2.7, Power sector 
The most important values of automation which are attributed 'very highly' to 
automation usage are the cost reduction benefits and the safety value, for it 
reduction in cost is the lowest it perceives has anything to do with its automation 
status. 
The value drivers which ranked first on all the categories of key value drivers have 
been assimikited , these are manufacturing throughput ,time, worker safety ,quaiity, 
responsiveness to customer, working environment. Employee development, 
sustainable products and services, employee well being, product differentiation and 
market excellence 
The Power sector has similarities only with Chemicals and the Food and beverage 
sectors, it differs significantly with all the others. 
6.1.3 Establiishment of relationship between the value drivers and buying 
decisions 
The establishiment of a relationship between the buying decisions of industrial 
automation products and the value drivers of industrial automation products was 
attempted by using logit analysis. The logit model is an econometric technique that 
is used to model qualitative responses and can be used to study the factors that 
determine the decision to buy or not to buy a product. 
Here, some selected value drivers of automation identified in the first part of the 
study at a macro level were used to model the relationship. 
The value drivers selected were inventory, high flexibility, low flexibility, 
reliability safety and the number of workers. 
The conclusicins concerning this are as follows. 
1. The model confirmed a relationship between the value drivers of industrial 
automation products and the automation status of the firm. 
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2. Using the parameter estimates obtained from the model for the value 
drivers selected the applicability of the model is as follows 
a) The estimated probability of a firm's decision to buy or not buy 
industrial automation products can be calculated by using the values of 
their value drivers. 
b) The extent of influence an individual value driver may have on the 
decision of a firm to buy or not buy industrial automation products can 
also be calculated. 
3. Obsei'ving the values of the parameter estimates of the selected value 
drivers from the model, it can be concluded that the presence of high levels 
of inventory, high levels of flexibility, high levels of reliability of plant 
operations, high levels of safety and a large number of employees are 
directly related with the automation status of a firm and .Low flexibility on 
the other hand was found to be inversely related with the automation status 
of a firm. 
6.2 Implications of tlie hypotheses 
The various hypotheses which were formulated at the start of the research study 
will be discussed here along with their implications. 
6.2.1.1 Hypotheses regarding Important value drivers at the Manufacturing 
sector level (macro level) 
The responses on the importance of the value driver was taken on a scale of I -5 
and converted into weighted averages. Ranks were assigned to each of the 41 
hypothesized value drivers. 
Here, we accepted those value drivers as 'important' which ranked l^ '.in the group 
of value drivers impacting that key value driver category. The highest weighted 
average was given the P' rank. 
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Depending upon the above criteria, the value drivers which were accepted as 
important value drivers at the macro level were 
• Reliability of operations ( for Manufacturing performance and company 
responsiveness) 
• Energy and Time (Cost) 
• Worker Safety (Safety) 
• Quality of Products( Customer satisfaction) 
• Working environment ( Employee motivation) 
• Producing Sustainable products and services( Corporate responsibility) 
• Product Differentiation (for Competitiveness). 
6.2.1.2 Hypotkieses regarding important value drivers at the Market Segment 
Level (micro level) 
The weighted averages for the value drivers of the firms of a particular market 
segment were calculated and the value driver with the highest weighted average 
was taken as the first ranker .The important value drivers for each segment are 
grouped below. 
1. Automotive Segment 
Manufacturing throughput and Time-to-market, Energy and Rework, repair and 
maintenance, Worker safety. Quality, Employee development, Sustainable 
products and services. Product differentiation and Market excellence 
2. Chemicals Segment 
Manufacturing throughput, Energy and Rework, repair and maintenance. Worker 
safety. Quality, Pride, Sustainable products and services. Market excellence 
3. Food and Beverage Segment 
Manufacturing throughput. Energy, Worker safety, Quality, Working environment, 
Employee development, Sustainable products and services. Product differentiation 
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4. Metals Segment 
Manufacturing throughput. Flexibility, Time-to-market, Reliability, Energy, Time, 
Worker safety. Quality, Employee development, sustainable products and services, 
Product differentiation Market excellence 
5. Machinery Segment 
Manufacturing throughput. Time, Worker safety. Quality, Working environment 
Employee development, sustainable products and services. Product differentiation 
innovativeness 
6. Oil and Gas Segment 
Manufacturing throughput. Time-to-market, Energy ,Work force Time, Worker 
safety. Work place safety,safety of plant. Quality ,Visibility into production status. 
Working environment and Pride, Sustainable products and services Employee well 
being. Economic development Ecological stewardship. Product differentiation 
Market excellence 
7. Power Segment 
Manufacturing throughput, Time, Worker safety. Quality ,responsiveness to 
Customer, Working environment Employee development, sustainable products 
and services, employee well being, Product differentiation. Market excellence 
The implication of their importance is because the industry perceives them the 
areas where significant benefits have been achieved due to automation. Since these 
are the important ones out of all benefits, they may be more likely to influence the 
buying decisions than other value drivers in the category. 
6.2.2 Hypotheses regarding hierarchy of Key Value Drivers for each segment 
With regards to the T'^ set of hypotheses developed that of the hierarchy of key 
value drivers, the evaluation of importance was done by Lagrange's interpolation 
methods, here the composite scores of the value drivers gave us the scores for the 
key value drivers which were then converted on a scale of 1-7, all key value 
drivers which according to the qualitative value judgment criteria (Chapter4) got 
scores of 4-7 were accepted as the important key value drivers in that segment. It 
implies that the hierarchy of important key value drivers is the hierarchy of 
importance the industry sector associates with the use and purchase of industrial 
automation products. The listing is in the descending order of importance. 
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1. Automcitive 
Manuficturing performance and company responsiveness, manufacturing 
costs, customer satisfaction and competitiveness, Employee motivation, 
Corporate responsibility 
2. Chemicals 
Manufacturing performance and company responsiveness and Corporate 
responsibility 
3. Food anid beverage 
Employee motivation and competitiveness. Cost 
4. Metals 
Manufacturing performance, competitiveness. Customer satisfaction, Cost, 
employee motivation and corporate responsibility. 
5. Machinery 
Manufacturing performance and company responsiveness. Cost, customer 
satisfaction, competitiveness. Employee motivation and corporate responsibility. 
6. Oil and Gas 
Safety, customer satisfaction, employee motivation, corporate responsibility, 
Manufacturing performance and company responsiveness, competitiveness 
7. Power 
Manufacturing performance and company responsiveness, safety. Corporate 
responsibility and competitiveness 
6.2.3 Hypotheses regarding differences of key value drivers of different 
segments 
The null hypothesis that there is no difference in the population means of the 
different segments is 
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Written statistically, 
Ho: \i\= H2= 1^ 3= 1^ 4= 1^ 5= ^6 =1^ 7 
6.2.3.1 One-Way ANOVA 
By conducting the one-way ANOVA the above null hypothesis was rejected. It 
implies that the value differentiators are there for the market segments studied, at 
least one segment differs significantly from the other segments. 
6.2.3.2 Tukey's Honestly Significant Difference Test 
21 paired comparisons and test by Tukey's Honestly Significant Difference Test 
were done to test the hypotheses of difference of one sector with all the other 
sectors. The implication of this is that there are some sectors which have 
commonalities in terms of their key value drivers with the other sectors, and the 
others which have differences. 
6.2.4 Hypothesis regarding relationship between value drivers and Buying 
decisions of industrial automation products 
The null hjpothesis tested 
That there exists, a relationship between at least one value driver of industrial 
automation products and the buying decision of these products. 
Accepting the null hypothesis 
It was observed that all value drivers had a relationship with the buying decisions 
of industrial automation products, value drivers viz. high levels of inventory, high 
levels of flexibility, high levels of reliability of plant operations, high levels of 
safety and a large number of employees were directly related with the automation 
status of a firm whereas Low flexibility was found to be inversely related with the 
automation status of a firm. 
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The acceptance of the null hypothesis implies that the value of a product, 
(decomposed for industrial automation products into key value drivers and further 
down into value drivers) influences the buyer in making his buying decisions when 
facing a purchase situation. For marketers the value drivers of perceived value of 
the buyers helps him to understand which benefits are most significant in terms of 
giving value to the buyer. 
6.3 Recommendations 
Based on the above conclusions, the following recommendations are put forth for 
the industrial automation products suppliers for different market segments. 
6.3.1. Automotive and Machinery 
Automotiv(; and Machinery sectors discrete manufacturing, moreover both are 
characterized by heavy usage of industrial automation products. 
The Indian automotive industry constituting automobiles and auto component 
industry is the fastest growing manufacturing sectors in India. The auto component 
industry contributes more than 85% of India's production and supports other major 
industries like automobiles, machine tools, steel, aluminum, rubber, plastics, 
electrical, electronics, forging and machining. The sector is growing at around 18% 
per annum with its share of exports in total production as 18% in 2006. 
The Industry has perceived that the industrial automation products have had the 
most remarkable impact in areas like a) manufacturing performance and company 
responsiveness where the highest ranked value drivers are manufacturing 
throughput and time-to-market b)reduction of manufacturing cost where cost 
benefits hav(2 come most from energy saved and rework, repair and maintenance 
work spared to them due to usage of automation c)customer satisfaction where the 
advantages are the quality enhancements which they could pass on to their 
consumers d) their competitiveness in the market which they attribute heavily to 
product differentiation and market segment excellence which they could achieve 
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due to automation . Here, surprisingly it has perceived safety's role as value of 
automation to the sector as remarkably low. 
Speeding up operations, getting more from the existing plant capacities, paying 
less of electricity and fuel bills, enhancing their quality of products and competing 
on meeting their customer's demands of faster, better and cheaper better seem to 
be at the heart of the sector. 
The Indian machine tool industry, which forms the backbone of the machinery 
sector, manufactures a range of products such as material handling systems, metal 
cutting, and metal forming machines, robotics, and special purpose machines. 
Machinery manufacturers in India offer world-class products and extensively use 
automation products .Approximately, 75 percent of the Indian machine tools 
producers have received the ISO Certification. Users are also getting their existing 
machines upgraded with new automation products. 
The machinery sector, has manufacturing performance as its key value driver 
which has remarkably contributed to enhancing operations aspect, manufacturing 
through put is the value driver which has been ranked as number one in this. 
Machinery has also benefitted on key value drivers like cost, customer satisfaction 
and competitiveness , quite similar to Automobiles sector , these key drivers have 
been in turn driven by factors like time saved, quality of goods deliverd to 
customers and product differentiation and innovativeness on the competitiveness 
front. 
With this insight the automation suppliers could 
1. Redesign, reengineer and reinvent their existing products and services in a 
fashion whereby it drives more value to the users on the above lines. 
2. Strive to keep these values at the core of new product development process. 
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3. While communicating to this segment, the unique selh'ng propositions can 
be built on and around messages that communicate the value the sector 
seeks. 
4. Customer-oriented selling should elicit that while new business is pitched 
for the sales person help the buyer at understanding, assessing and 
evaluating their product offerings on the above criteria, have more 
convincing endorsements and referrals on the above criteria so that the 
expectations of the customers can be met more proactively . This shall also 
help at building relationship and getting more business from the present 
customers. 
5. It could be investigated why safety is ranked so low in terms of automation 
products not contributing significantly to this value driver? 
6. The good news may be that the sector is satisfied with the current level of 
by-product safety that comes along with automation 
Good news may also be that the sector does not place a premium on worker safety, 
work environment safety and physical safety of the plant 
The bad news may be that the automation products are delivering poorly on this 
key value driver and there may be serious gaps in the products being offered, 
whatever the situation might be solicits attention. 
6.3.2. Chemicals 
The chemical sector in India includes basic chemicals, fine chemicals, and 
pharmaceuticals .It accounts for approximately 18 percent of the total output of 
Indian manufacturing sector and between 13 and 14 percent of all exports. The 
overall industry is expected to grow at the rate of over 15 percent through 2010, 
particularly in specialty chemicals. 
The report card for the Industrial automation providers here is pretty bad, the 
industry does not find any key value driver as contributing remarkably to the value 
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drivers of these products. The sector though, perceives automation to have 'very 
highly' impacted their manufacturing performance, in terms of their throughput 
enhancements. The sector perceives that automation has contributed remarkably 
low on key value drivers like safety, customer satisfaction, employee motivation 
and competitiveness. 
The poor performance of industrial automation products for the chemical industry 
may be both good and bad news for the automation suppliers. 
Good because the sector may have not explored or released the automation 
products to have done their best for the chemical sector, in which case there is 
huge market potential which is lying untapped. 
Or else there are serious gaps in the product offered and the value expected and 
value delivered. 
• The above mentioned ratings of the key value drivers of automation from 
India's growing chemical industry solicit attention. 
• The sector is a case of huge gaps that the automation suppliers can fill up as 
far as customer awareness and education of the value of automation is 
concerned. With regards to this, steps should be taken to expose the 
prospective customers to the potential benefits of automation products, 
integrated marketing communications tools should be used to enhance the 
reach of the message to the potential customer and unique selling 
propositions addressing the needs of the sector should be devised and used. 
The role of endorsements and referrals from other users, especially in 
industrial marketing set-up cannot be ignored. 
• Rethinking of marketing effectiveness in terms product value, pricing, 
distribution and promotion of automation products to the chemical industry 
is concerned. 
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• Chemicals sector is a sector much sensitized on the issues of environmental 
responsibility; this could be developed as one of the key value drivers of 
industiial automation products. 
6.3.3. Food and Beverage 
India is the world's second largest producer of food next to China. The market for 
semi processed and ready to eat packaged foods is growing at the rate of 20 percent 
per year in India. 
This sector also lacks perceptions of remarkable contribution of industrial 
automation products to the value drivers of automation. The sector though, 
observes a high degree of impact as far as costs go, it also perceives the benefits of 
employee motivation and competitiveness as high. Looking at the finer details the 
value drivers driving these observed important key value drivers for the sector are 
energy costs (cost), working environment and employee development are seen as 
first rankers with employee motivation and product differentiation is the advantage 
for competitiveness. 
The sector shows remarkably low impact of automation on its manufacturing 
performance, safety and corporate responsibility. 
Seeing the above observations the sector seems cost conscious, seems interested in 
retaining its employees and believes that advantages of skill up gradation through 
education and training and cleaner, healthier, safer workplaces are a motivator for 
its employee, The sector also sees automation helping it at product differentiation 
The recommendations are as under 
1. The key value drivers for this segment are quite different from the ones 
discussed so far. Cost consciousness, perceptions of employee motivation 
and establishing competitiveness are areas where the sector should be 
reinforced about automation's utility 
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2. Food industry best practices is an area where Indian food manufacturers 
may be enthused by the automation suppliers, since best practices in terms 
of non adulteration, damage, knowledge about ingredients, packaging, 
hygiene, safety etc are key customer concerns as far as eatables and 
consumables are concerned, product differentiation can certainly be 
strengthened on these grounds. 
3. India has a natural advantage in terms of the variety of food items and 
beverage products it can offer to international markets. Exports are another 
area where automation products can play a significant role for the food and 
beverage industry. 
4. Product promotion can reinforce the prevailing value drivers of automation 
for the sector together with building on the newer and relevant ones as 
stated above. 
5. This sector too has three key value drivers viz. manufacturing performance, 
safety and corporate responsibility where the sector perceives automation 
has had remarkably low significant contribution, while as seen above they 
may be very significant advantages for the sector in terms of international 
foray, developing best food industry practices and brand building and 
image building on corporate responsibility issues. 
6.3.4. Metals , Oil and Gas and Refining and Power generation and 
transmission 
All the three sectors taken here are similar in terms of their being process 
Industries, very heavy users of advanced automation and with very high 
investments in the automation and modernization of production units. 
Steel dominates the scene on the metals front, the huge demands from industries 
like infrastructure, real estate, automobiles has put the Indian steel sector on the 
global map. Though the steel industry in India may witness a huge surge in 
demand and may have more international forays, the sector requires to upgrade 
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their current production units, add capacities and invest more on automation to 
prepare itself for the growth ahead. 
The sector sees an extremely high contribution of automation in enhancing a) 
Manufacturing performance and competitiveness b) very high contribution on the 
key value driver of customer satisfaction c) a high impact of automation on the 
reduced cost, employee motivation and corporate responsibility. 
The first rankers of value drivers for the above listed key value drivers are 
Manufacturing throughput, flexibility, reliability and time-to-market for 
manufacturing performance, energy costs and time costs saved for costs, employee 
development and production of sustainable products for employee motivation and 
corporate responsib'lity respectively. 
The oil and gas and refining industry in India are generally showcases of 
adoption of advanced automation in the process industry. The key value drivers for 
this in the 'remarkably high' category are safety, customer satisfaction, employee 
motivation, corporate responsibility. The same are driven by value drivers of the 
first rank amongst others such as manufacturing throughput and time to market 
under manufacturing performance , all drivers of safety i.e. worker, work place 
environment and physical safety are ranked as number one, for customer 
satisfaction the quality of the product and visibility of production status are ranked 
as first. Employee motivation is driven by working environment and pride with 
which the workers associate themselves with the organization .Corporate 
responsibility is driven by almost all drivers taken for study in the 1^* rank and the 
2"'' rank. The oil and gas and refining sector could be used by the industrial 
automation suppliers as a case worth emulation by other manufacturing firms in 
the process industry, (though , not without their share of financial and other 
constraints) the good use of automation by this sector can serve an encouragement 
and learning experience for the others. 
Power generation is also the number one consumer of process automation in 
India. The sector again has massive investments in capital equipment. 
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The sector has perceived the most significant benefits of automation on the key 
value driver of manufacturing performance and safety. The former is driven by 
value drivers viz. Manufacturing throughput and the latter by worker safety. 
Recommendations for Metals, Oil and Gas and Refining and Power sectors 
a) The suppliers could only be recommended to keep up with their customer 
satisfaction delivery with the help of continuous monitoring and assessing 
the needs and gaps in the customer satisfaction delivery process. Study and 
understanding of purchase behavior, consumer specificafions of the product 
required would go a long way in safisfying these customers better. 
b) Research and Development, innovation and new product development 
assumes strategic dimensions to carry along with markets of such high 
potenfials. 
c) It is a quite necessary to provide sufficient engineering and support 
infrastructure close to the customer for him to feel comfortable with the 
new technology , get all support to install, implement and execute it and 
have help and support for snags which may develop. 
6.4 Areas for Further Research 
The areas of further work may be as follows: 
1. This study is limited in terms of the number of market segments taken 
where heavy users (in the Indian context) of industrial automation products 
only were taken for understanding their key value drivers. In the future a 
more comprehensive view may be taken by including more segments like 
Heavy, medium, low users, Original Equipment Manufacturers(OEMs) 
etc. 
2. The study is limited in terms of the turnover criteria chosen for the selected 
firms, where only those firms in the user category which had an annual 
sales turnover of and more than SOOcrores was taken, this limitation may be 
removed with more number of firms with smaller sales turnover. 
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3. The study is also limited by geography, manufacturing firms which had 
their registered offices in the Delhi and NCR only were taken, in future a 
larger study with more geographical coverage can be taken up 
4. The modeling of buying decisions with the value drivers of industrial 
automation that has been attempted in this study may be taken up at a larger 
scale where more number of variables can be regressed on the buying 
decision. 
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APPENDIX 1 
Questionnaire on Understanding the Key Value Drivers of Buying Decisions 
for Industrial Automation Products: An Empirical Study of Selected Market 
Segments 
BRIEF ON THE QUESTIONNAIRE 
Purpose of the Study 
The overall objective of this survey is to identify those value drivers of industrial 
automation products which have most significantly impacted your organization. 
The endeavor, here is to develop a list of key value drivers of industrial automation 
products, most applicable to the manufacturing sector your firm belongs to. 
Your experience with the automation products used by you may become relevant 
buying decision propositions for other manufacturing firms in your sector. 
Methodoloirv used 
The factors on which your responses are sought are an exhaustive list of value 
drivers of automation assimilated from an extensive literature review of research 
published in this area and discussion with managers and engineers involved in the 
automation equipment selling ,buying and using processes. 
The value di'ivers have been classified under key value drivers' viz. manufacturing 
performancf! and firm responsiveness, manufacturing costs, safety, customer 
satisfaction, employee motivation, corporate responsibility and competitiveness of 
the firm .These are value drivers which impact the following areas. 
1. core manufacturing processes 
2. employees of the organization 
3. sustainability and competitiveness of the organization 
4. customers and 
5. the society at large 
Your responses, based on your experience and judgment will provide us useful 
insights for this piece of research. 
Thank you for sharing your thoughts and ideas and your valuable time. 
Vineeta Dutla Roy 
Research Scholar 
Aligarh Muslim University, Aligarh 
Section A: Profile of the Respondents 
Name: 
Organizaticin: 
Address: 
Designation: 
Please put a V against the Industry sector to which your organization belongs, 
• 
• 
• 
• 
• 
• 
• 
Automotive 
Chemicals 
Food & Beverage 
Metals 
Machinery 
Oil and Gas and Refining 
Power Generation 
• 
• 
IZD 
• 
• 
• 
[Z] 
Secfiom B: Evaluating Value drivers of Industrial Automation Products 
This section lists value drivers of industrial automation products; they may be 
important to you as your business drivers and are also instrumental in influencing 
firms when they choose to buy automation products. 
You may find that all value drivers listed here are important in one way or the 
other, effort here though, is to understand the factors which have most critically 
impacted manufacturing processes, employees, customers , partners, business and 
corporate goals in your organization. 
You may mark your score on a scale of 1 -5 where 
1 denotes absolutely insignificant 
2 denotes fairly insignificant 
3 denotes neither significant nor insignificant 
4 denotes fairly significant 
5 denotes absolutely significant 
Value Drivers of Industrial Automation Products 
l)_IVIan. Per. & Co. Responsiveness 
1 2 3 4 5 
i) Enhances Manufacturing Throughput • n n • • 
ii) Enhances Flexibility {increased ability to respond 
to changes in product product mix and volume) in terms of • • • • • 
• Machine Flexibility: ability of machines to process different 
operations without requiring high costs and or large amounts of 
time to switch between operations 
• Material Handling Flexibility: ability to transport, load and store different 
part types efficiently for proper positioning and processing in the 
manufacturing plant 
• Routing Flexibility: ability to produce a part using 
alternate machines in the event of machine/tools breakdown or failure. 
• Product Flexibility degree of easiness to add new parts, substitute 
existing parts, or switch between part mixes inexpensively 
iii) Enhances Reliability | | | | | | | | | | 
Refers to increased ability to ensure the continuous flow of products 
iv) Reduces Time-to-market 
Refers to reduction in time to finish product and process design, 
to manufacture and to ship 
v) Supports decision making 
[ID d ] [=] • • 
• • n • • 
vi) Enhances flexibility of responses to market, business and supply chain i 1 | 1 j j i 1 i j 
vii) Enhances collaboration across work groups, business and 
supply chain members( Intranet, Internet, Extranets) | | | | | | | | | | 
viii) Enables integration of infonnation and business processes CD • CZ] • • 
across the enterprise( ERPs, CRM,SCM) 
ix) Enables sharing information and coordinating business processes i 1 | | | | | | | | 
beyond the enterprise (industrial networks) 
2) Manufacturing Costs 
Refers to increased Marjufacturing Productivity (increased output 
with reduced costs) through 
i) Optimizing Usage of raw materials | | | | | | | | | | 
ii) Optimizing Usage of Plant Floor Space CZ] d] d] CZI CZI 
iii) Optimizing Work force ' ' ' ' ' ' ' ' ' ' 
iv) Savings in energy consumption ' ' ' ' ' ' ' ' ' ' 
V) Saves Time C Z l CD C U IZZI HD 
vi) Reducing Ir ventory EH EH [m Ezi [m 
Refers to reduced inventory size due to flexibility, shorter throughput 
and lead times, and improved process flow and improved quality 
(reduced re-work-scrap-waste material) 
vii) Reduced rework, repair and maintenance | | | | ] | | | | | 
viii) Reduced generation of scrap and wastage ED EI] CD EH EH 
ix) Reducing need for inspection and control 
x) Reduced customer complaint handling costs and warranty 
claims 
3) Safety 
i) Enhances physical safety of the plant 
iii) Enhancing customer responsiveness to changes in demand and 
preferences 
EH • • EH • 
CD EH EH EH EH 
EH CZ] EH CZ] CZ] 
ii) Enhances worker safety from physical injury I 1 I 1 I I I 1 I [ 
iii) Enhances work-place environment safety I j I I | I I I I I 
EH EH EH EH • 
4) Customer satisfaction 
i) Enhancing quality of products and service levels 
ii) Providing more visibility into production status and quality I I I I I I I I I I 
EH EU • • EH 
iv) Meeting commitments of scheduled deliveries. | | | | | | | | | | 
5) Employee motivation 
From 
1 2 3 4 5 
i) Employee development (skill updating, training and education) | | | | | | | | | | 
ii) Working environment 
(safe working practices, hygiene and ergonomics) I 1 I 1 I 1 I 1 I 1 
iii) Instills pride I ] | | | | | | | | 
6) Corporate Responsibility 
Elements of corporate responsibility: 
i) Produces sustainable products and services • cn CD czi [m 
EH en !z: en CD ii) Enhances Stakeholder collaboration (suppliers compliance, materials reporting and disclosures, training and education 
and human rights) 
iii) Follows £!usiness ethics (Intellectual property, bribery, 
child labor, human rights) 
iv) Promotes Employee well being 
v)) Promotes Ecological stewardship (Reduces Environmental impact 
Helps Resource conservation 
CD c : • 
en en c: czi • 
CZ] [IZ] CD CD CD 
vi) Helps Economic development (wages and benefits, en cn en en czi 
community development) 
7) Competitiveness of the firm 
(finance position, market position, 
technology position) 
i) Helps maintain overall cost leadership en en eD • • 
ii)Enhanced Product differentiation capabilities | | | | [ | | | | | 
iii) Helps excel in a particular market segment / product line/ I I I I I I I I I I 
geographical market 
. , p , ,. en eD • • • 
iv) Enhances sorporate image 
v) Enhances Ccimpany's ability to deliver globally I I I I I I I I I I 
vi) Automation enhances Company's ability to innovate ' ' '—' '—' '—' '—' 
• Reinventing business processes, building entirely new markets, 
generating new supply chains thai meet global customer needs. 
• Selecting and executing the right ideas and bringing them to 
market quickly and effectively. 
• improving all products, services and support mechanisms 
-infrastructure, manufacturing and production, marketing 
& sales channels, and delivery logistics. 
Section C: Preparation of fact file on attributes as per the econometric model 
requirement 
This section attempts to prepare a fact file of your company on some of the factors 
which will be tested for their impact on making decisions to buy automation 
products. 
The facts provided will be kept confidential and are to be used solely for academic 
purposes 
Kindly provide your views/facts on the factors mentioned below. 
D-1 Company Turnover (Rs.crores) 
D-2 Net Profit (Rs. crores) 
D-3 Flexibility of operations in the factory 
Flexibility: Ability to respond to changes in product designs product mix, and 
volume of production 
High Medium Low 
D-4 Reliability of processes 
Current level of Plant downtime minutes/hours 
D-5 Number of hours of operations per day 
D-6 Safety conditions at the plant site, 
No. of accidents in a year 
D-7 Inventory size (Rs.crore) 
D-8 Initiatives of Lean manufacturing 
Yes No 
D-9 Complying with 
ISO 9000 ISO 14000 ISO 18000 
D-10 Cunent manpower 
No. of Employees 
D-11 Current level of Exports (Rs. / Dollars) 
D-12 More than 50% revenue from 
High quality product Low quality product 
D-13 Market share 
15% 15-30% 30-50% 
above 50% 
D-14 Market segment you cater to 
Premium economy cheap 
Thank you very much for your time and efforts 
APPENDIX 2 
LIST OF ORGANIZATIONS 
S.No 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
ORGANIZATIONS 
AMTEK AUTO LTD. 
ETCHER MOTORS LTD. 
FEDERAL-MOGUL GOETZE (INDIA)LTD. 
HERO HONDA MOTORS LTD 
HONDA SIEL CARS INDIA LTD 
JAY BHARAT MARUTI LTD. 
MARUTI UDYOG LTD. 
MOTHERSON SUMI SYSTEMS LTD 
MUNJAL SHOWA LTD 
SUBROS LTD. 
DABUR INDIA LTD. 
E^DIAN FARlvlERS FERTILISER CO-OP. 
KRISHAK BHARATl CO-OP. LTD. 
NATIONAL FERTILIZERS LTD. 
RECKITT BENCKISER (INDIA) LTD. 
K R B L LTD. 
KOHINOOR FOODS LTD. 
MAWANA SUGARS LTD. 
MOTHER DAIRY INDIA LTD. 
NESTLE INDIA LTD. 
PARAM INDUSTRIES LTD. [MERGED] 
SIMBHAOLI SUGARS LTD. 
BHARAT ALUMINIUM CO. LTD 
BHUSHAN POWER & STEEL LTD 
BHUSHAN STEEL LTD 
STEEL AUTHORITY OF INDIA LTD 
INTERNATIONAL TRACTORS LTD. 
ESCORTS LTD 
BHARAT HEAVY ELECTRICALS LTD 
MOSER BAER INDIA LTD. 
H C LINFOSYSTEMS LTD. 
SALORA INTERNATIONAL LTD. 
SAMTEL COLOR LTD. 
0 N G C VIDESH LTD. 
OIL & NATURAL GAS CORPN. LTD. 
NATIONAL HYDRO-ELECTRIC POWER 
CORPN. LTD. 
NORTH DELHI POWER LTD. 
INDUSTRY 
AUTOMOTIVE 
CHEMICALS 
FOOD AND 
BEVERAGES 
METALS 
MACHINERY 
OIL AND GAS AND 
REFINING 
POWER 
Contd.. 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
POWER GRID CORPN. OF INDIA LTD. 
N T P C LTD. 
HINDUSTAN FERTILIZER CORPN. LTD. 
FERTILIZER CORPN. OF INDIA LTD. 
MONICA ELECTRONICS LTD. 
MOONBEAM INDUSTRIES LTD. 
TARAI FOODS LTD. 
HARYANA COATED PAPERS LTD. 
NIRYAT-SAM APPARELS (INDIA) LTD. 
SAINIK FINANCE & INDS. LTD. 
NETWORK LTD. 
OSCAR GLOBAL LTD. 
K C TEXTILES LTD. 
ARAVALI INDUSTRIES LTD 
FERTILIZERS 
TELEVISION 
RECEIVERS 
PNEUMATIC 
MATTRESSES 
FOOD 
PAPER 
GARMENTS 
CEMENT 
OFFICE EQUIPMENT 
LEATHER APPAREL 
COTTON YARN 
AGRICULTURAL 
PRODUCTS 
